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SUMARY
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The major purposes.of -this study were to determine the attitudes of
4

44'

r

the graduates of Wake Techhical Institute's 6 Engineering Technology Pro-

) I

,
.

gvms an cf th 1e emp oyers of these graduates concerning the basic scienee

and mathematics topics most needed by engineering technicianb in per-
.

forming.iheir dutiei. Another purpose of this study was to 613tin'comments.
.

% .

from respondents concerning topics other thih 'those listed on Ihe survY

which are needed.by engineering technicians in performing theiriduties.

A questionnaire to determine the 1;asic science and mathematj.cs topics /

most needed by (engineering technicians in performing their-duties was

developed and mailed.to 697 participants. Of this total, 470 were grad-

ustes of one of the 6:Engiering Technology programs at Wake Technical

Institute who received degrees durinl the period from 1969 through 1977 and -

227 were employers'of.Wake Technical Institute graduates of.these'programs.

'Responses to the 4uestionnaire141411ch consisted'of-81 ifeins under 17

basic science and mathematics toPics and one open-ended statement, were
)

1 a

analyzea. Conclusions were blued on an analysis of the frequency of grad-
:t.

uates' .and employers''Asponses by response category fOr the.6 Engineering

Technology fields. Also a Chi Square analysis waS used.to test 6 null'

hypotheses to determine whether significant differences in'responses

existed between graduates and employers from each field. Responses to the

open-ended statements were analyzed.and the information summarized by

responding group.

Amiong the-major conclusiong derived from the findings.were the
- ;

lowing:

1. Graduates arid employers in all 6 Engineering'Technology fields

indicated that a k'nowledge of mathematical topics ranging from

Algebra to Calcullls was imp'ortant for an engineering technicia



Th'e eent to hich a certain mathematical topic was important

aepend on its direct usefulnesst in ,!olving day-to-day problems

an the jo. Sup t for the study of other mathematical topics'

.

resulted from a n

afford the citchnic an opportunity to keep-abreast of tilithno-

logical changes as will as to develop analytical skillA.

2. The participants bel eved,that an engineering technician needed
dO

a knoWledge of baiic slence topics which would providea founda-

%

tibn for the applica ion of the skills and knowledge in their

i
d foi'a foundation in mathematics which would

particular field. For example chemical technicians indicated
0

. /
,

support foi- a study of the basic scienzce of chemistry. Electronic
R

4

\ .

technidians, on the other hand,,indicated an interest in the

fundamentalk of electricity ed electronics which explain pp'

electrical phenomena associated'with the 'applications of

-

electronids and electricity1 . L.

4
.

)

o
3. For the tapic DATA PROCESSING, all study.participants except tfibse

,

J.

in Architectural Technology belielied that knowledge of at least

one specific programming languagg was important. In addition,

responden4s indicatedan iaierest.in thd study of COBOL.

Based-on-the response patterns of employers and graduates, grad-

uates responses were more supportive of a knowledge of basic

science and mathematics topics. Employers, on the other hand,

tendqd to support 6nly those topics Which werq_iMmediately useful

in solving day-to-day problems. This difierence in response

patterns can be attributed stp the engineering technicians' des re
4.

to stay abreast of technological change whikeeMployers appiar
0

'primarily interested in the knowledge and skills which contribute .

- - 7

to immediate production.

a
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INTRObUCTION

Wakejechnical Institute was chattered.on April 3, 1h8, as the

Wake County Indpstriil Education Center. On Janu4ry 8, 1964; the Center

was'transferred from the Wake Countk-Board Of Education t'o the Board-of

Trustees and the name was changed to W. W. Holding IndustrialEddcation
e

Center. On March 3, 1966, the Industrial Education Center was approved

as a technical institute'by the State Board of Education and licensed to

award the Associate in Applied Science Degree. The name was changed to

Wake Technial Institute in 1974.. ,

The Engineering Technology unit was established dpring the 1964-65 .

academic year when 15 Students were admitted to the Civil Engineering

Technolog3i program' in.Septeiher, 1964. In Septembert 145, 3,5 first-year
0

Civil Engineering students were admitted; however, no additional programs

were added to the Engineering Technology linit until the start of the 1967-

68 academic year.

The Architectural Technology,,Electronits Engineering Technology',

and Chemical Teclinology.programs were begun in the fall of 1967, b'ringilig,

to:4 the number of"programs in Engineering Technology at that time: The'

following academic year, 1968-69, Industrial Engineering TechnOlogy,was

added. Fhe. Ehineering Technology unit became copplete in the fall

1969 wheii Computer Technology was added., No programs have been added

to the unit since 1969, and the period since has been marked by effor6 to

refine the exiSiing engineering technology qfferings.

Though the unit has not'addedrnew programs since 1969, significant

growth has occurted in terms of instructional personnel and students
,

enrolled: During the fall of 1969, the Engineering Technology unit had

9 full-time ins.tructors, and 175-stuchint; were enrolled in the 6 prprams.

,

N,z,&



During the past academic year, 1S full-time instructors were employed in

the unit. At th* close of the 1977-78 fall quarter, 230 students were

enrolled in Enginiering Technoloky,programs.

From a staff of one civil,engineer and 15 students in 1964, the

Engineering Technology unit has grown to include 61ssogiate degree pro-
,

grams and over 200 students in 1977-78. Enrollment is Shown in'Table 1.-
,

TABLE 1 - Engineering Technology Enr611ment

"Curriculum

Architectural
Technology

Chemical
Technology

. Winter_Quart.er, 197748'

First-Year Second-Year

136 17

10

Civil Engineering
Techn9lpgy

Electronics Engineering
'Technology

,Computer'

Technology

is 19

257

4111

Total

53

10

47

52,

23

. Industrial Engineering
Technology'-

15

TOTALS 109 90

Problem Area
,

Each of the 6 two-year Engineering Technopgy curriculums consists

, of: approximately 25*perAent basic science and mathematics. The o jectives
4 1 ' . -

of the basic science/and liathematics sequence are (American Society,for

-,--

Engineering Education, 1961 and 1972; Engineers' Council for Trofiessional
,

0.

'Devetopment, 1977)!,'

Mathematics - The studght will develOp understanding of ttie

,baSic mathematical concepts and an abifi y.to.Apply.these concepts:
in solving problems rellted to .technologY. The Mitheniatics

-2-
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0

insruction.should,be,of college' ;level and.begin with college
algebra ind include basic calcu,lus.

'-'e
Ille.siudent will develop/an cmderStanding .of the

basic concepts wh'iCh'are the fouffdation of all technolpgies.
EmAisiS should be placed on th'understanaing, measurement ;
and quantitative exp'ression of the physical,phenomena.
should vquire the ability to'c'arefulAy work,,precisely observe,
and acinrately'measure ai4-record data-in.laboratory'exerciies

. ,

related :to the basic physical concepts.

Apprincimately, two-thirds or 150 Engfneering TechilolOgy students take
4

.
. .1

one orlmore of the
.,

Although-the

4

basic science and mathematics courses each quarteK:

present basic science and maiheiatiCs course; leet

quantitatively and qualitatively ihe critériaa the accrediting agency

(ECPD), the following trends over the'past 3 year,;. indicaie uncertainty

as to the relevance of the topics-covered in the sequence:-,

1. High drop out aad_failure rate in ,physics,

2, Trends among the Engineering Technology faculty to press fOr`

1

reductisn-of*bastc science and mathematics egurses in

-

.Engineering Technology curriculums,

3. Disagreement among .Engineerrg TechnolOgy faculty as to the'

. .

importance of varioUstopics covered in the basic science and,
4

mathematics sequence. .\

6iven the limitgtion of time imposed on a two-year curriculum, irrel-
.

evant subject matter which does not contribUte toward preparing students

Tor entry into occupations as scienae and engineering technicians should

be'omitted. -Therefore, ideptifying'scientific and mathematical-topics

is critical to insure that graduates (1):can perform effectively as tech-

nicians and (2) do not become technically obsOlete.

The Engineering Technology faculty, although acquainted with the
. ,

1

"C17

broad spectrum of scientific and mathematiCal topics which could be

inclued in a basic scienfe and mathematics sequence, are in need of

feedback from the employbri, and graduates..
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Fmlipose of thi,Study.

The purposes of this study were to ,determine,the attistudes of the

., 1/

graduates o 'Wake, Technical Insiiiute's six Engineering Technology pro-

grami and the employers of these graduates concerning the basic science

1

1114 mathematics tbpics most, needed by englineering technicians in perform.-

ing their dUties. Another purpose of this study was to obtain copments
.,/

from reipondentg conctrning topics other than tliose listed on, the survey
)

tihich ard needed,by.engineering technicianslin,performing their d'uties..

Hypotheses

In order to meet the objectives of the Study, 6 null hypotheses were

tested for each of 80 items on an attitude questionnaire. A%null hypotfiesis

was rejected when observed differences between groups of gt4duates and

employers would haVe been expected to have occurred, by 614ince, fewer

than 5 times in 100 similar samples.

Data were Analyzed to teSt the null hypotheses that theie were no

signi4cant differences in attitudes as measured by the surveyNbetween:

(1) Graduates of the ArchiteloisTechnology program at Wake

Technical Institute and employers of these graduates,

(2) 'Graduates of the Chemidal Technology program at Wake Tech-

?
nical Institute and employers of these graduates,

,\

(3) Graduates of the Civil Engineering Technology program at

4

Wake Techniial Institute and employers of these graduates,'

(4) .Graduates of the CWIPPter Technology program at W4e Tech-

%

,nical Institute and mployers of these graduates,

(5) Gradudtes of the-Electronics Engineering Technology, progxam'

at Wake Technical Institute and employers of these graduates,

and .

.

14
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LIV Graduatei Of the Industrial, Engineering Techndlogy progrkm

at Wake Technical Institute and the employers of these

// ,,
e

Vgraduates.
. ,)

Lititati'ons of the Stu4

4

This investigation was limited to the srtudy'of attitudes.of giaduates.:

of Wake Technical Institute's six tngineering yeehlioloV?proglcams and thd

employers of these graduates concerning thip.basic science aad mathemAltics

topics most needed by engineering technicians performihg their duties.

A questionnaire was mailed during the fallpf 1.978 totall graduates ofp,the
. *

I

a

six Engineering Technology prOgtaMs at Wake Te'chnical Institute who had

.graduates daring the period'from 1969 to 19771 The Site questionnaire

was simultaneously mailed to employers of Engineering Technology graduates

froM4Wake Technical Institute ai determined 'from the Institute's stu.dent

follow-up reCords'and'the records a the Cooperative, Education.Office.

Participants in the study responded to a questionnaire consisting

.

A+7.

of a total of 81 items gropuped undei 17 Aajor topics! One item however,,.

asked respondelyts to indicatehe computer programmipitlanguage.they

viewed as necessary for engineering technicians in performing their duties..

.4
This item was omitted in the statistical analysis: The remaining 80

items were uSed'to provide data for measuring the differences between the

categories of respondents.

The tatistical analysis was based on the 80 items. In addition,

the participants were asked to Cecord on the questionnaire those basic

science and mathematics topics which are needed by engineering technicians

in performing their duties, but which were not listed o he survey.

pe..

I.
.

iliecause of the magnitude of the study and the large amount of ddta

collected, comparisons among various types of Engineering Technology
%

graduates or among various types of employers were not made.

g_
1 5
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The purposb

to establish the

, FROCEDURES
,

of this chapter is to present the procedures. followed

populations, of Engineeting Technblogy graduates and

the employers of.thesi graduates .to whoWthe queStionaire.was sent, tile.

procedures followed to develoithil survey instrument, a report of: the

reliability study, and the procedures used to analyze the data obtained

Oran the survey.

The Sample

The survey questionnaire was administered to.a total of0197 partici-
,

Tants. Of th.is total, 470 had iraduated 'fir one of Wake Technical

Institute's six Engineering Technology programs between and including

1969 and 1977. The remaining.227 participants were employers of Engineer-

ing Technology graduates from Wake Technical Ins4tute as determined from

ihe Institute's'student follow-up records and records from the Institute's

Cooperative Education4Office'.

The,gioups*selected fOr participation in the study included (1) grad-

qates of one of 6 Wake Technical Institute's Engineering Technology

programs now employed as engineering technicians, and (2) supervisory

employers of these graduates.

Each participant wis requested to indicate whether the topic lidted

was essential knowledge, desirable knowledge, or knowledge not needed in
. S.

performing job duties of an engineering technician in a particular field.

At the end of the questionnaire, participants were asked to'record topics

not appearing in the '81 items which,they conSIdered to be needed by

engineering technicians in performing their job duties.

N, 4

-6-
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.,.'DeveIopment of InstruMemt

In,deveIoping the items on the attitude queitionnaire topics

,which 'lame 'ciirrently taught in the basic science and m'aihematics courses
a.

in the sik Engineering.Technology programs. at Wake Techniqal Institute

. were identified. In addition,.otheF topics which have historically ,

been a part of Engineering or Engineering Technology-type programs or

which'appear to be necessary due to advances in technology were identified,

'These topics .encompassed both basic physical and natur4 sciences as well

s'as,mathem4tics.
\

,

A list of ,basic science and mathematics topics was submitted for

evaluatIon'to a fautity committee comprised of department heads from the

Architectural,Technology, Chemical Techn8lbgy, Civil Engineering Technology,

Computer Technology, Electronic Engineering Technology, and Industrial

Engineering Technology departments and an:instructor from the Mathematics

and Physics Department. On the basis of the recommendations from this
/-

committee, 80 items under 17 major topics were identified as representatives

of,the basic science ar6 mathematics topics necessary to perform job duties

, of an engineering techn an in at least one of the following fieldS:

Architectural Technology, Chemical Technology, Civil Engineering lechnology4

Computer Technology, *Electronics Engineering Technology, Lndustrial

Engineering Technology.

. Based on their present involvement with two and four-year Engineering

Technology programs "nine individuals were selected as Jurors fOr the pur-

poses of revidwing,evaluating: and editing the 80 iteds chosen by the

facultyscommittee. The names and current positions of the jurors are as

follows:

_7_ 57

.
,)



L. Dr. Ja6e; D. Forman
Director, School of 4plied Science
Rochester Ingtitute of Technology-

.
Rochestert New'York

2. *Mr. Frank A Gourley4'Jr.
Assistant Difeveor
.Engint!ering TdchnologeProgrmas-.
N. C.*Department of Community Colleges.
Raleigh, North Carolina

3. Mr. Robert A. Hahn'
Instructor, Buildini Construction TeOnology
Wilkes Community College
Wi1k6sboro, North Carolina

I

4. .Dr. Joseph T. Nerden
Professor Emeritus
Industriaqand Technical Eduiation
North CarolinirOtate University
Ralei0, North Carolina .

Kenneth S. Oleson 1

.Director, Occupational Education Programs.,
North Carolina State Board of Education'
Raleigh, North Carolina

6. Dr..Walter E. Thomas
Dean, Technology and Applied Science
Wis.tern Carolina Univetsity ,'
Cullowhee, North Carolina

Dr. Richard J. Ungrodt
Vice-President for Academic Affairs
Milwaukee School Of Engineering.
Milwaukee; Wisconsin

otk

8. Dr.'Edward M. Willis
Acting Chairman, Department of Engineering Technoloiy

Te University of'North Carolina at Charlotte
Chdrlotte, North Carolina

9. Dr. Lawrence.J. Wolf
Head, Manufacturing Technology
Purdue UniVersity
Calutiat.Campus
Hammond, Indiana

Each juror was mailed a copy of thf questionnaire, an-instruction

sheet for graduates.and 4n instruction sheet for employers for review

and caliment.
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'In.general; the'jurors indicated that this questionnaire.survey-
. ,

yas'a valiWprocedure for i entifying the ,basic science and mathematics

topics mo4t needed by engineering technicians in performing

Recommendations for improvement'included the division of 1
iwo separate-items, revision of the method of recordini the

field_and simplifiation of recording resgonses.
'

The final form of the questionnaire included 81-itdms under 17

their duties.

item into'

respondent'S

topics and one open-ended statement. This instrument was administered

to a population comprised of employers of Wake Tech9tal Institute's

Engineering Technology graduates and .graduates'who completed one of Wake

Techni 1 Institute's%6 Engineering Technology prograns from 1969 to 1977.

. UP

'forms

n completion of the development of the survey questionnaire, 697

reimailed in October of 1978 to the members of the population.

Attached tp tHe qUestionnaire was a cover letter from the Director of

Institutional Planning and Research, Wake Technical Institute explaining

the purpose of the itudy.

Reliability of the Survey Questionnaire

'Three types of ieliability, stability, equivalence,'and inteunal

consistency, were considered in developin the survey questionnaire (Sax,

1968). Since only.one qUestionnaire form was developed, an equivalence

r

reliability study was eliminated. Also, the diversity of the items on the

questionnaire was not conducive to an internal consistency reliability'
t,

evaluation. A stability reliability study was conducted on the initial

questionnaire.
4

Stability, often referred to as test-re est reliability,' measures

the correlation-between scores of a gAup hen the same test is given on

two different occasions'. Test-retest reliability, Por the coefficient of
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V

stability, is,influenced by such fdctors apiemory, familiarity, and

lenith Of time between test and retest.

Th.e rel4bility of:the sufteytquestionnaire was determined by admiat
* .

).sterinirl.he fbrmito 3 diffeAnt iroups of secon&year Ppliineeqng tech?,
.

ii6logy students iethe last,quartei of either the Ciyil Engineering Technology',

Architectural Technology or Electron'ic Engineering :Technology program.

.

S

'After a two-week interval, a second administratidn-,of the form to these

students was conducted. A total of 25 test-retest,forms was used in the

celiability calculations. The student responses to the questionnaire vier
%

not included in the anaiysis of the data.

Since the items of the questionnaire dealt with such different an

diverse' iqpics, each itdm was treated as an individual test: The SI;earman

'Orrilation formula (Snedecor and Cocihn; 1967) was Used to determine

the correlation coeff4ient between the meari score for a given item on

the test and the saie.item on the retest. Seventy-nine correlation

4
coefficients were calculated for 79 items on the questionnaire.

One item requested respondents to complete a blank with additional

topics. This item was omitted in the reliability calculations, The

results:of the reliability studiP appear in Table 2.

Respondents'to item H.S., ZOOLOGY (AN/MAI BIOLOGY), exhibited the

highest degree of stability in their attitudes toward this topic as indicated

by a correlation coefficient -of 1.0. Respondents' attitudes were least

stakle toward ARITHMETIC AND GEOMETRIC PROGRESSIONS (itemg.K.13.) as .

indicated by a correlation coefficient of 0.46.

A In summary, 18 out of the 79 items or 23 percent had correlation

cOefficient% between 0.90 a1.O, 34 items or 43,percent had coeificients

1

*between 0.89 and 0.80, 23 items or 29 percent had coefficients betweenop.79

and 0.70, and only four items had coefficients less than 0.70.
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Item Correliatión CoefficreAts For Test-Reiestv

-Item Number
on Form

A.1. A:2. A.3.

Correlation
Coefficient

:82 .78 .80

'OA

1tem, Number

on Form
8.4. B.S.

Correlation
Coefficient

. 92 .88 .92

Item Number
on Form

C.3. .4. D.1.

Correlation
Coefficient

.86 .84 .84

Item Number
on Form

.

.1. F.2. F.3.

-Correlation
Coefficient .80 .76 .78

Item N4mber
on'Form
CorrelatIon
Coefficient

G.5. H.1. H.2.

. 92 .94 .90

Item NUmber
on ForM
Correlation
Coefficient

I.1. 1.2. frI.3.

. .78

Item Number
on" Form

K.1. K.2. K.3.

Correlation
Coefficient

.88 .82 .78

Item Number
on Form
Correlation
Coefficient

K.8. ,K.-9. K.10

. 72 .78 .76

.A.4. A:S. 8.1. 8.1.

..82 %88

8.6. 8.7. C.1. C.2.

.88 .94 ,.78: .68

D.2. E.1. E.2.. E.3.

.84. .74 .88 .76

4

G.1. G.2. G.3. G.4.

.82. ,96 .96 .88

H.3, H.4. H.S. H.6.

.92 .96 1.0 .98

1.4. I.S: J.1. J.2.

.80 .88. V.76 .80

K.4.4' K.S. .K.6. K.7.

.90 .78 .80 .82,

K.11. K12. K.13. K.14

.76 .76 .46

21



Table - Item Correlation-Coefficients for Test-Retest
.

I

Xtem NOber
on Form .

L.11 L.2.. L. 3. L.4. L. S . L.6.

Correlation
Coefficient.

..80 ,72 .88 .70

Item Number
'on Fori

M.2. N.1., N.2. 0.1. 0.2. 0.3.

torrelation
Coefficient

.88 .86 .,86 .94 ..94 .82

Item Number
on Form
Correlation
Coefficient

Item Number
on Form
Correlation
Coefficient

P.1. P.2. P.3. P,4. Q.1.

.70 .70 .82 .82 .80

Q.4. Q.5.

.74

M.1.

.po

_.86

Q.2. Q.3.

.68 .74

22



Analysis of _Data

Due to the diverse topics cdvered in the questionnaire,,each iiem

was treated individually in order to obtain'valid.informa.tion. The fol-
,

4 lowing procedures were used in thnaIysis,of the data:

1. Percentages oeresponses for each response category - ES ENTIAL,

DESIRABLE, NOT NEEDED - py each type of-respondents - gaduates fi ore

of the six Engineerihg Technolog;,proirams at Wa,)ce Technical Insti ute

and employers, of giaduates fioM one of these programs - were analyzed to

determine the basic science and mathematics topics most needed by engineer-

ing technicians in performing job duties. 'To facilitate the reperting Of

the results, responses for each of the,S0 items were grouped under one

of the 17 major topics and the responses of graduaZes, employers and the

combined groUps of gradutes and employers by Enginikering Technology were

compared-for each pf the 17 major togcs.

A Chi Square analysig was used:to test the 6 null hypotheSis

to determine whether or not significant differences in responses existed

between graduateiand .employers of_graduates from one of ihe 6, engineering

technology programs.. In the Chi Square analYsis, the null, hypothesis

of no significant difference/was rejected when o servQ4-differenes between
1

. graduates and employers of the graduates of a g en program would have

been expected to occur by chance fewer than 5 times in.100 similar samples.

5. The open-ended statement 'was analyzed and the information summarized

#

\

by responding groups.



RESULTS lAND DISCUSSION

A

ohapter.the result's of the analyses of the data are pre-

sented and discussed. Iniluded in this soctiem are till!, null hypotheses

. ,

and the returns on the populations., In the next section,-a sumpary pf

the Chi Square analy4s is presented. In sections three throughvnine,

the responsfs of4graduates and employers are discussed by enginaeogsg,

technician field. The analysis oNeach field is based upon the items

grouped under the 17 major topics. An analysis of the responses to

the open-ended statement on the questionnaiie is presenthd in the last

Section of .this chapter

In order to meet the objectives of the study, 6 null hypotheses

were tested for each.of SO items oh the questionnaire. A nullltypothesis

was rejected when observed differences between groups would have been

.expected to have occurred by chance kes44r than S times.in. 100 similar

samples.

.
Data were analyzed to test the null hypotheses that there weted no

significant differences in attitudes as measured by the survey question-

naire between:

a.

(1) Gradtrtes of the Architectural Technology program gt Wake

Technical Institute and employers ok these graduates,

(2) Graduates of the Chemical Technology prinram at Wake Tech-

nical institute and employers of these gradtiates,

Graduates of the Civil Engineering Technology program'at

Wake Technical Instititte and empioyers of these graduates,

Graduates'of the Computer Technology program atlake Tech-

nical Institute and employers of these graduates,

Graduates of the Electronic Engineering. Technology program

Wake Technital Institute and employers of these gradUates



,

(6) Graduates of the Industrial Engineering Technology i*ogram,
,

at Wake Technical Institute and the employers of these
k,

litra4mates;

e

Thequoistionnairt; Was administered to"a total of 697 participants

in October of 1978; 470'were graduates of one of the 6 Engineering,Tech-

/
.noidgy'PrograMlnat Wake Technicil Institute who received degrees durtng

the period troll; 1969 through 1977 and 227 wore,employen of Wake Technical

Institute graduates of theietorograms. Of the total surveyed, 170

responses or 24 percent orihe total mailed, were returned in usablp

form. Of the 470 student questionnaires; 23 percentiWere completed and

eturned. However, 147 questionnaires or 32 percent,of the total graduate

questionnaire'S mailOd out were returned as non-deliverable.. Twenty-nine

percent of the employers responded while 67 percent failed to respond.

Only 4 percent were returned as non-deliverable.,

A copy of the questionnaire. is provided in Appendix A. Both

employers and graduates recakved the same questionnaiVt; however, eaployers'

forms w(efe printed on yellow paper and graduates' on white paper. Table 3..

gives a summary of the number of questionnaires mailed to graduates'and

employers by Engineering Technology tient, the number returned by Engineer-

ing Technology field,and,the pereentages/of responses for the total*

population ind for each Engineering Technology field. rn Table 3 no

attempt was ma4e to classify employers by technology in'the sample; however,

employers who responded were groupd by technology.
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Table, 3 - Number Of Employers And Graduates By TechimAy
Participating In The,Study,'

Respondents.

.

Archite,gtural

Employ,ers

Graduates

Sample
Size ,

-)
Nutber of
Reipons,es

g

-f-

Ng'

Percentage'
of Responies-,_

96.

Chemical

4' Employers ,

'Graduates. 28

14

16

Civil

Employers 25'

.Graduates 191 52

Computer

Employers

Graduates 33

Electronics

Eu'iployers

Graduates

Industrial

,Employers

Graduates 30

92.

TOTAL

. Employers 227

Graduates 470

,Zr

1

,

104
10 ,Ar

20

71o.,

27%

30%

22%

3

4 13%

66

108

,

23%

29%



-

uare AnalYsit.
, _

A Chi Square analysj,s- was- used to test the 6 nuIl hYpotheses ta

determ4no Whetholtr or not there ware significant difterenqet in reslionses
,

j

betifeen-employers and gtaduatits ,fmeach'-engineering, technology on eaah

,of the 80 items'in?,the questionnaire. This stati*xicalwocedurewas

Ixtbd to determine whether the observed differences would have occuired

# by chance alone. Ln the Chi Square analysis pit null hypothesis

* ,

was rej.ected when observed differences 119tween employers and gradu.a'tes

occuiiedlay chance fewer than 5 times in 100 similar samples.

,

Tahle 4. presess a summary of differences by probability level for

the'6'null hypothl4s on ,each,of t1e-80 ttems; ywor'probabiliy levels' ,

are eviden.Lin Table 4. 'For significant differenCes between, employers
.

and graduates!for each EngineeTing Technology, probability levelt of

.05) and .01 required Chi Square v'aiues greater,than 5.99 and 9.21,

rpspectively. Nonsignificant differ-enets between groups are denoted

by "NSu in Table 4.

In_the last two columns of Table 4. a sumaary of the signific

.4ifferen et fOr,the six qull hYpo'pheses.is presented. HE

colt 114" denote the number of items out of 80 items where significan

differences existed for 4 given hy0Ythesis. - The column headed

14e. pe7entage-9f significant differences out of 80 items fOr'each of

Xhe 6 hypotheses_

In general, the Chi Square analysis indicated that Architectural

graduates and their'employers significantly differed'on more items - 16 .

items out of 80 items or.20 percent-- than any other group, Bot, Civil
,

anO.Computer grou'ps,Rf.graduates and employert'significantlY differed on

16 percent,*or 13 oUt of the" 80 iteMs. Electronics grad4tes and

40L
employers differed significantly on otiy 8 out of 80 qems, or 10 percent.



: .ArchiteCtural NS MS .05 NS

.Chemical NS

Civil NS NS MS NS

.COmput Or NS NS , 4.., -4 iss

, ,
Electronics

.
NS NS-, .

4 lis NS

Industrial NS !, ; NS, 31.5
%

NS ,

. ,

.,

Architectural NS NS

, itir
Chemical NS NS .NS MS NS

Civil .0 NS NS . .NS . NS1 . Or-

Computer NS NS -NS NS- '''' NS NS .

.E.lectronics - NS NS NS NS - NS NS
.

'

Industrial' NS NS NS . NS NS

C. 2 C 3.

-r

4. D. .

Architedtural
'Chemical

Civil
Comp

Electron
I ndustri

NS NS

NS NS

. 05 -2 NS

NS

NS NS

N4S NS

4.

NS

NS

NS

NS

NS

1'4

NS. 1.4 os
NS NS. NS

NS NS NS.

'NS NS . 0-5

NS NS . 05

NS NS



7.,

ummary of Chi Square Analysis,

Architectural NS

Chemical
4 e

NS ,N$ ,

Civil NS ,iiS

Compdter. .05 ..0$

Electronics, NS NS

Industrial NS NS

NS

NS

NS

NS

NS . OS

NS `' 05

,NS NS

NS NS NS,

1%150:0.N.

G.1. . G.2. G.3 . . 4, G. 5. . H. 1.
,

Architectural

Chemical

Civil

Computer

Zlectronics

Industrial

NS

NS

NS

NS

Ms

S.

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS . 05

NS .,NS

:OS

NS. NS NS
If

'S NS NS

NS

NS --- NS .NS

4

H. 2. 1-1.3. 1-1.4. . H. . 1t6.. I .1;

r-

'Architectural . 05 - NS NS
,

NS NS NS-
.

Chemical NS. 'NS 'NS NS NS
.

NS,

Civil NS NS NS NS I.,1S NS

Computer NS NS NS. . NS NS NS

Electronis NS 'NS NS ,:
NS NS NS ,

Industrial NS NS NS' NS NS .
.

NS



Axchitectural .a
NS

, NS

Computer NS

Electr0nic 1-NS

Industrial NS

NS .05 NS

NS' NS NS NS , Hr. 'NS.

NS :OS NS. NS . . NS

NS NS N,5, 46. NS

. NS. NS" . NS NS
,.

t ,

NS *".,NS '. NS.

Aich,itectura1

,Chqmical

Civil

. Computer

Electronic

Industrial

NS

NS

NS

NS

7 . K.11. K.12.

Architectural NS NS NS NS NS

Chemical NS NS NS NS N'Se
NS

Civil NS NS NS . OS 7 NS

Computer NS I NS 'NS NS NS NS

ElectrdniC NS NS NS NS NS NS

tndustl NS NS NS NS *I'N' NS

t 1

-20-
$

' ' .



Table 4 - Summary of ChiSquare Analysis
A

K 14. , L2, L.2.

Architectural NS NS NS

Chemical, .05 .05 NS NS

Civil NS NS NS NS

Computer NS NS NS .05

Electrolkics NS NS NS NS

industrial NS NS Ng, NS,

ArchiteCtural
, .

Chemical

Civil

.COmputer.

ElectYonics

Industri'Al

s'

, M. 1: M.2.

'NS

NS

NS

NS.

NS

NS

NS.-,

NS

'NS'

1.05

NS'

..dg.

NS

.05

NSN

NS'S

NS

,

NS

NS

NS

L.3.

NS. NS

NS NS

NS ' NS
,

NS NS

NS' NS

NS ,NS

5. 4

N.2.

0.2. 0.3. '0.4. !'.i. P.i.

'Archifectural _NS NS 'NS MS , 05 NS

Chemical NS NS NS NS NS . NS

Civil .4S NS - NS .01 ,NS .05

i
Compfiter NS. NS :NS NS .05 .05

.

Electronics NS .05 .
.05 ,05

,

NS NS

Industrial Ng NS % NS NS NS NS

4

k'ib 21-
fr

.



_Architectural

-Chemical

Civil.

Computer.

Electronic

Industrial

. 05 ' 14IS .01 01 .01

, NS ta , NS .05 .05
..

. 05 NS NS NS NS

OS .01 NS' -NS NS

.05 .05 NS NS NS

NS NS NS NS NS

Architectural'

Chemical

Computer

IlectroniC

In4strial

Q.4'. (I: 5,

.01

NS NS

NSH. NS

NS NS

NS, . NS

t 41.

_

4



_Ora44ateS'lmtdi Amployers associated Kith Industrial.Engineering Tech'-
^tt

nology.differed significantly on only one'item 61.1t of the 80.

Anal sis of the Seventeen Ma

,41._2116.104.41EMILME.)..14C

An analysii-of the responses arthe groups of employers, graduates

and the combined group of employers and graduates,for reach of the 6

Engineering Technologies is presented in the folthwing pseragraphi: ia.ch

4'

oE the.80 iUllms is grouped under one of 17 major topics and the responses

of employerS and graduates by EngineeriAl-Technology are disossed by

major topit. /he frequency of responses by group,are-presented in tables

in Appendix B for Archiiectural Technology Appendix C 'for Chemical Tech-
.

nolbgy, Appendix D for Civil Engineering Technology, Appendix E for

Computer TeChnology, Appendix F for glectronic Engineering TechaoiogY,

and Appendix G for Industiial Engineering Technology. The location of

the tables Upim w ch the following parigraphs.are based is given

`parentheses following each major topic. The items a7earing in the tables

in the Appendices are abbreviated. Ihe complete items appear on-the

questionmare' in Appendix A,

A

In order to generalize in ielation to therespondents' opinionS. on

an item, minimum percentages for the needed and 'not needed'endi of the

continuum were arbitrarily'ass1gned. More explicitly, SO percent of the

reiponses for a group had to fall4nto one of the 3 tes'ponse,categaries

ESSENTIAL DESIRABLE NOT NEEDED - in order to refleci consensus.,.6r,a

majority. 1ortenis where 50.percent of the responses did not fall in

one of the 3 respose categories, the frequenn cy of retponses.in percent
. u

was examined to determine if responses were on 'the needed - ESSENTIAL or

'DESIRABLE - pr not needed - NOT NEEDED - end ofthe continuum. Ip many

instances, generalizaiions have been deduced from'the.analysis of the
^ 0."

respbnsee, to a totiCand are included.in the ana,lyiis of the particuk4 to14.

t".
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Architectui121 Technology

MECHANICS -(Appendix 13, fable 6) : :Under, thiS topic tile items STATICS,

POOtERTIES OF MATERIALS and STREN9TH 9F MATERIALS received the strongest

supportik with at least 87 percent of all grbups responding that these
-

subjects- were either essentiaL,or desirable. It is intlresting to note.
,

tha-t'In ,theSe areas 1, the group of employers and the group of1,010duateS

./diffei.ed conSistently in j-iliging'...each-item.as essential or desirable.

. .
.

Ehployers responded 'more strongly:- to, eaCh as deSitableAnowledge, whdieas

' graduates 'selected the ESSENTIAL response more' frequently. Dir fact on

STRUCTURE,- PROPERTIES OF MATERIALS, this difference 'was statistically,

significant at the. .-05 levek. Employers felt that FLUID, MECIIAWS. was

knowledge not, needed, wlhereas 'graduates responses were-more faorable.

The -response to DYNAMICS was negative with 50 percent of employers and
.-L

,37 percent of the graduates reiponding Niil NEEDED. Still a large pro-
.

portion-of .each o]..these -grotips'indicated FLUID MECIIANICS and DYNAMICS

were deSirable knowledge. It may be concluded that these two areas are

potentially Useful subjects which should be considered for study in an
0

Architectbral Technology curriculum if time permits.

FUNDAMENTALS OF ELECTRWITY/ELECTRONICS (Appendix B, Table 7): Employers

were in strong agreement that these itams were not essential. Howevef,

responses of this group were on the needed enid ,of the continuum for two

itemi: A.C. ELECTRICITY and ELECTRICAL bEVICES: Except far these two
<

e ,

,itehs, at least 64:,percent of tireo,employers',.responses in4icated that

the information was not needed. Graduates' responses were 'more favorable

than -employers' responses to the items under this, topic. However, over 'half

t,

- of 'this group ieleCted: the NOT NEE* response '.gorlStAGNETtC Tiguas'i

EUCTRONIai and ELECTROMAGNETICS. Approximately half pf the.three groups
I

responded that 'knowleclge of A.C'. ELECTRICITY and ELECTRI,L DEVICES was'

-24-
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desirable with graduates responding similarly in the area of D.C. ELEC-

TRICITY. Evidently, the consens4s is that this topic is not essential for.

adequate job peiioriance, while faMiliarity will practical aspects ,of

electricity is deirable.

LIGHT (Appendix B. Table $) -'11here'was a consenSus,amonuthe group of .

'

, employers and the group of graduates that three of the four items.listed

under LIGHT were not needed: the exception was the item GENERAL THEORY

'which received approximately 25.percent 9f both groups' responses under

the ESSENTIAL response category. Tbe remainder of the, responses of these

grOups were evenly dividid betWeen the other two response.caiegoriek. .-lt

F'

may be-concluded that little more than an introduction to the theory of
.

light.is useful to architeCtural technicians'.

.

SOUND (Appendix 14 Table. '9). Iess than ,19 'perdent of the employers and'

the graduates reported that knowledge of the two items.clisted under this

topic waS essential,- However, there was,a consenstis abOng respondents,in

,the combined, group that toth itOts were needed. On the item RECEPTION

AND TRANqnSSION, there waS'a difference of opinion significant at the
t

.05 leVel/as,62 percent of-the graduatesresponded-desirable4 whereas 64

percent of the. eMpLoyers rejected.it as not needea. There was a, consensus

among groups of respondent's hatla, knowledge-of general theory of sound,

is desirable.1 4

-HEAT (Appendix B, Table ID): Forty-threa percent of employers and 31

-porcent of the graduates'responded that knowledge of the GENERAL THEORY

of HEAT was,essential,. The same response was made to HEAT TRANSFER by 20

percent of the employers and 50 percent,of the graduates. There was a

-

consensus among all three'groups that knaligedge of this item was desirable.

The .civerall response was much less positive for THERMODYNAMICS. In fact,

approximately 47 percent of all respondents in the combined group indicated

-25-
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that this item,was not,needed in peorming t

According to respondents., course wink in the fundamentals Of' heat and
-

heat transfer is desirable in an Architectural Technology Program.

.MODERN PHYSICS (Appendix B, Table 11): Both the group afemployerl.and
0.

' the -group of graduates strongly . agreed that .infOrmation under this topic.

was not needed. In fact this response was checked by 100 percent of the

employers and nearly two-thirds of the graduates. --The fact that 37 percent

of-the graluates selected the DESIRABLE categor far thecitem REkATIVITY

:constituted a difference.of opinion significant at the .05 level. ,

46S

Resulis'of this survey indicate that there is not a need -for this,

topic in 4 ,course cif study'in'tltis field.

CHEMISTRY (Appendix B, -Table 12): Respondents in each group agreed that

a knowledge of CHEMISTRY is not needed by technicians in this field.

Specif).cally, 62 percent or more of bath'thegroup of employerscand the

group of gradu4ites checked the NOT NEEDED response category on ea4ph item

listed ,under, this topic.

BIOLOGY (Appendix B Tabit 13): 'Pour of the 5isitems listed" under BIOLOGY
4

were not needed according to a majority of responses-in the.employer iroup-

-C/and the graduate group. The exception, ECOLOGY, received 50 percent of all

groups' response's on the needed end.of the continuum.

limder MICROBIOLOGY, 100 percent of employer respbnsel were i9 the
,

'NOT NEEDED,category, whereas 33 percent of the graduates selectedthe

DE5IRABLE response. ThiS difference was statistipally 3ignifiCant at the

.05 level The consensus,among all responidepts was that each of these

items is not needed. 3.

-

GEOLOGY. (Appendix, B, Table 14): A majority of the employers responded

that a knowledge of PHYSICAL GEOLOGY and HYDROLOGY was desirable. Graduates

agreed with 63 percent responding DESIRABLE to PHYSIdAL GEOLOGY and 75 pelmet*



responding likewise to HY*LOGY. .OnJthe remaining,itemsat'least 79

.percent of employers agreed that this informatibb was not needed. Grad.

uates on th-e other hand,- reii'ctedo aMIY -one item, GEOPHYSICitk SO

percent checking the NOT VEDED-response category:4 The difference in

employer responses andigraduate responses.was statistifcally ,significant

(.05 level) 'on.three of'these items, ECONOMIa GEOL0e; STRbeFURAL GEOLOGY,

*and HYDROLOGY.

Based on the resRonsei to the items under-this topi6st.a. knowledge of \

PUYSICAL GEOLOGY and HYDROLOGY woul& be desirable.

DATA PROOSSING (Aplendix .0, Table 15): There was a'conscnsus among

respondents 'in the group, of employers and. the .group of graduates that

.neitAer FORTRAN, nor,BASIC was needed hy architectural technician

Three graduiters-listed other data, processing t6pica -on ,pte question-
!

naire. The three topics listed were ASLprogramming language COBOL Lang-,

'uage and basic programMlin concepts.

ALGEBRA (Appendix B, Tkble 16): Approximately 75 percent pf-the graduates

responded on the needed end of the continuum to all items listed 'Under

-,ALqEBRA. With only 4 exceRtions, over two thirds of the employers Agreed.

Only SO percent oi the employers responded on the needed en4 of the continuum

to the items SCIENTIFIC NOTATION INEQUALITIES and SERIMEXPANSIONS, and

64 percent of the employers indicated,that a knowledge of COMPLEX AND

IMAGINARY NUMBERS was.not needed. The strongest collective responses were

recorded under the items4WATIONS AND WORD PROBLEMS, FRACTIONS, and RATIO.

AND PROPORTION, where approximately ,two-thirds Or mote of all respondents

checked the; ESSENTIAL category. There was also a consensus that the itikm-

ALGEBRAIC EXPRESSIONS was essential knowledge in this field.

-In general, respondents indicated,that an architectural/technician

should have a knowledgexof ALGEBRA.

.TRIGONOME7RY (Appendix B Table 17): With only one exception, at leaSt 50

1
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percent of thes..respOndeints in the,group of employers ant the group -of

-graduates indicated'that each of the items 41i.sted under this topic was

,Asteiatial. The exceition was INVERSE TRIG FUNCTIONS,,',where.,64 percent

of the' employers responded DESIR4LE. k, In_ general, 'there was agreement

between employers and *dilates that tke items listed under- tus topic

were: either ESSENTIAL or DES/R41110E- knowledge for an architectural technician.

.LOGARITHMS (Appendix Bo Table 18): A majority of the graduates ,respondet&

DESIRABLE to the two items under LOGARI.MMS whereas a majority of the em-

.ployers responded'NOT NEEDED to both iteis. This differe4e of opinion,

was 'statistically significant at the .05 level for one item, EXPONENTIAL

AM LOG FUNCTION.
fl

-HoweVer,. the combined group responded' On the need0 end of the zon-

tinuum to both items.

GEOMETRt (Appendix B, Table 19): A. majority of each response group

indicated that PLANE -GEOMEZY and SOLID GEOWTRY were .essential in the

, work of 'an architectural te.chnician.

ANALYTIC GEOMETRY (Appendix'B, Table 20): Over 80 percent of the employers'.

group and' the graduates group indicat4d that the first 2 iteis 'RECTANGU-

LAR COORDINATES and SOLVING' EQUATIONS GRAPHICALLY, rx, either essential

'or desirable. ,However, the need for the last 2 items, GRAPHS OF LOG

FUNCTIONS and POLAR COORDINATES was less evident as a-majority of employers
.0

responded 'DESIRABLE, and approximateiy.one-third indicated NOT NEEDED.

Both groups as well as the conibined sgroup, responded on. the needed'

end of the continuum to all items listed under this topic.

CALCULUS (Appendix B, Table 21): Graduates responded on the needed end

of the continuum to all items listed under CALCULUS while employers respondeil

similarly to only two items, DIFFERENTIATION and INTEGRATION. The 'differences

between employers' and'graduates responses were statistically significant .

(.05 level), on all except INTEGRASION. T4ere,was consensus among the
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respondentS jthe combined group 'that all #ems except 'LAPLACE TRANS--

FORMS were needed bie.architectUral technicians.

STATISTICS (Appendix Bo Table 22): Employers overwhelmingly rejected

each of these items listedsunder STATISTICS as not, needed. However, at

least 44 percept of the graduates-responded mndeY the DESIRABLE category

in eaFh case. Moreover, a sizeable percentage of graduates viewedthese

items as essential. Consequently; differences between the resion'ses of the

employers and the graduates were significant (.014evel) on each'item

Chemical Technology.

MECHANICS (Appendix Cog:Table 23): Employers wsre equally divided in_ their

response to STATICS, FLUID ME60NICS, ,and STRENGTH OF MATERIALS With one-
, k

third of the responses falling into each of the response categories.

Empiqyers were stronger in their response on the remaining itOs with 66

pertent responding DESIRABLE to DYNAMICq and 100 percent i,esponding

ESSENTIAL to PROPERTIES OF MATERIALS.

There was a consensus among graduates that knowledge of STATICS,

FLUID MECHANIICS0 PROPERTIES OF MATERIALS, and DXNAMICS was desirgible

for chemical technicians in performing job duties. However, 83'percent

of the graduates responded NOT NEEDED'to STRENGTH'OF-MATERIALS.

Ovir 59 percent of the cdmbined group:s respopses were.on the nteded
a 1

end Qf tli\e Conan= for 4 of the 5 items. Only one item, STRENGT4 OF

MATERIALS received a negative-response with two-thirds of,the combined

group's respliinseS falling 'in the NOT NEEDED category.

FUNDAMENTALS OF ELECTRICITY/ELiCTRONICS (Appendii C, Table 24): None of

the 7 items listed under the kINDAMENTAIS OP ELECTRIC;Ty/ELECTRONICS was

evaluated by the three groups to 'be essential knowledge for chemical tech-

icians. However, employers responded that knowledge of MAGNETIC FIELDS,

D.C. LECTRICITY, A.C. ELECTRICITY, and ELECTRICAL DEVICES was desirable.

y of: the graduates responded DESIRABLE to only 'one item D.C.
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ELECTRICITY. Fifty percent or more of the graduates ,responded NOT

6, ihe remaininlitems.

,.,

,LIan (APPenOix C., Table .25) Graduates and employers diffe,red in their

espOiuts to the 41:it..ellis listied under LIGHt. For example, a majOrity-bf

the mplOyers 'responded NOT NEEDED to the 4 itemli while SO percent or more',

graduates"tesponses were on theoveded end of the continuum. flow.,_

evipr, nly one item, GEOMETRICAL OPTICS; received a majority of the combined

r
.,grout esponses on'the not needed end-of the contimiuM.'

ar

SOUND (Appendix C, Table'26): A knowledge of the GENERAL THEORN OF SOUND

was desirable.according to graduates while employers unanimously responded

that it was ndt needed:. Agreement between thegroilp of 4ipioyers and the

grOUp of graduates was more evident on the item RECEP'TION"cND TRANSMISSION'

iiith two-thirds' of the employers:and one-half of the graduats.responding

NOT NEEDED.

HEAT (Appendix CI Table 27): 'The combined group of employers and-graduates

supported the stUdy of the 3 items listed under HEAT with over thrie-fourths

, of the responses falling On the needed end of4the,continuum. Graaaut-ps were

more adamant in their support with over 50 peqcentresponding ESSENTIAL to

GENERAL THEORY HEAT TRANSFER and THERMODYNAMICS. A majority ef the

employers responded ESSENTLAL to only one.item GENERAL THEoky.:

MODERN PHYSICS (Appendix C, Tabke 28): .Only.'one item, RELATIVITY,..did not

receive a majority of the:eiployers! responses on the needed end of the

continuum. Two=thirds' of the employeis did respond on this end of the

continuum to the remaining items, STRUCTURE OF ATCNPand FISSION, FUSION;

RADIOACTIVITY. Gradlittes were more adamant in their support of the items

Under MODERN Perms with a majority responding'ESSENTIAL tO all items.

Only one item,,RELATIV/TY, aid not receive a majority of the combined,grouP's

responses in the ESSENTIAL response category.

CHEMIStRY (6endix C, Table 29): A majority of the empDyers and graduates



agreed that. knowledge .ok GENERAL CHEMISTRY, QUALITATIVE CHEMISTRY and

QUANTrfATIVE CHEMISTRY was essential fora chemical technician in pgrforn-

ing job duties. -,Graduates were 'equally adamant abotit PHYSICAL-CHEMISTRY

and ORGANIC CWEMISTRY with over two-thirds responding ESSENTIAL. In

general, there was consensus among respondents in the combined grbup that

knowieaie of all itemS under CHEMISTRywis esseniAal.

;

BIOLOGY (Appendlx C, Table 30): One item, NacmpLoGy, received a. major-
.

ity of employers' Tesponses_and graduates' responses in the ESSENTtkL

response'category.. Three items, GENERAL BIOLOGY,LMICROBIOLOGY, and

ECOLOGY. received a malority of the combined group!ts respoDses on the'

needed end of the continuum. Tbere was a consensus among respondents in

ithe Ipmbined group that knowledfe of the remal.ning items,,BOTANY, ZOOLOGY,

and GENETICS was not needed by chemical technicians in performdpg tJzeir

-job duiies.

GEOLOGt (Appe dix C; Table 31): A Majority of the combined group responded

NOT ly4TEDED to PHYSICAL GEOLOGY, STRUCTURAL GEOLOGY, GEOPHYSICS, and HYDROL-
.

OGY. Responses to the remaining item, ECONOMIC GEOLOGY, were equally,divided

among the r ponse categories-for each group.
,

DATA P ssINg (Appendix C Taills 32): Employers and graduates differed

in their iesponses to he two irogramming languages liSted.under DATA
40

.PROCESSING. Employers.were-tlearly opposed to a study of these iteas with
/

100 percent respondingNOT NEEISED to FORTRAN while 66 percent'responded

NOT NEEDED to BASIC. 'Graduates' responses indicated 'that knowledge pf
t

both FORTRU and BASIC was desirable with SO percent of.this group respond-
,

ing DESIRABLE to FORTRAN-and.83 percent responding similarly to BASIC,: ,In'
. i

. ,
,

-general, there,was consensus among respondents in the combined'group that
, .

knowledge of both FORTRAN and BASIC was needed.

ALGEBRA (Appentdix.C, Table 33): The responses of'the 3 groups to 9 i ems

listed under ALGEBRA indicated that these items, represented essential



knowledge 'for a chemical technician. The 9 items were EXPONENTAANDAD-

ICALS, SCIENTIFIC NOTATION, ALGEBRAIC EXPRESSIONS, EQUATIONS AND'WORD

PROBLEMS SOLUTIONS TO 'SYSTEMS OF EQUATIONS, FACTORING, FRACTIONS,

QUAbRATIC EQUATIONS a:11(d RATIO AND PROPORTION. The responses of pie 3

groups to 2-items, DETERMINANTS and INEQUALITIES, clearly indicated that

knowledge of these items was desirable. On the otiler hand, gradudtes

and employers differed in their responses to the 'remaining.items, COMPLEX

AND IMAGINARY NUMDERS, PROGRESSIONS, and SERIES;EXPANISpNS. TWo-thirds

of the employers;responded NOT NEEDED to these iteis while a majority of

the gra,tes responded either DESIRABLE or ESSENTIAL to these items.

Even on these threeritems however analysis of the Combined group's responses

indicated support on the needed end of the continuum% The combined group

offered its wpakest `support to complex, and imaginary, numbers where one.-third

of the risponses was.in the NOT NEEDED category. Tile difference between

employer responses and graduate responses to PROGRESSIONS and SERIES;
L.1

,EXPANSIONS was statistically signifiant at the .05 level.'

In general, there was consensus.among the combined group tfiat know-

ledge of 'elle 14 items listed under ALGEBRA was either desirable or

essential.

'TRIGONOMETRY (Appendix C, Table 34): There Wai a consensu4.among respond-

ents of each of the 3 groups that the 6 items listed under TRIGONOMETRY

yeflected either essential oi desirable knowledge. A majority of the

graduates resgonded ESSENTIAL to each of the 6 items, A mjority of the

employexs checked this response category on only one item, RIGHT TRIANGLES.

Th;ee items ANGLES,'TRIGONOMETRIC FUNCTIONS', and.OBLIQUE TRIANGLES, were

checked as desirable 'knowledge by a majority of the employers., Employers'
I

'responses on the remaining two itaiS, GRAPHS OF TRIG FUNCTIONS and INVERSE

kITIG FUNCTIONS were wily divided among the 3 response categories.

In general a consensus was.evident amOng respondents,in,the-combined

4 2
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group that a knowledge of the 6 items under TRIGONOMETRY was'either
,

' desirable or essential.

IDGARITHMS:(Appendix C; Table 4S1: fifty percent of the graduates

responded ESSiNTIAL t'o EXPONENTIAL IND LOG FUNCTIO14S=and,LOGS OF TRIG

AUNCTIONS, while two-thirds of ifie'employers responded.DESIRABLE to

these items. Over three-fourths of the combinecigroup responded on the

needed end ,of the continuum to these items.

GEOMETRY (Appendix C Table 36): Seventp-se n percent of the combined

group responded on the-hmeded end of the continpum td the.two items

1/4

listed under GEOMETRY. An analysis of the.employers' responses indicated

.that two-thirds of this group responded ESSENTIAL to PLANE GEOMETRY and

SOLID WIMETRY. An equal' number of$ graduates, on'the other hand, resPonded

DESIRABLE ig.shese items.

ANALYTIC. GEOMETRY (Appendix C; Table P): A majority of the graduates'
. . y

,

resPonded DESIRABLE to each of'the,4 items under. ANALYTIC GEOMETRY.

Employers were ne)t as donSisit'in responSes with 66 percent

responding DESIRABLE on the item POCAR COORDINATES, 66 responding NOT

NEEDED to GRAPHS, 0F41G FUNCTIONS, and an equal distribution of responses

among the 3 response categories on the remaining items.

In general, the Cdmbined group's responses were supportive of a

study of the items under ANALYTIC GEOMETRY.
/

CALCULUS (Appendix C, Table 38):

only one item, LAPLACE TRANSFORMS,

Of the.S items listed under CALCULUS,

received a mAjority of' each group's,

responsestin the NpT NEEDED response Category. A majority of the graduates
'

F.

responded ESSENTLAL to the remaining items; _Employers, .on the other hand,

were less adamant in their support with 66 percent 'responding-DESIRABLE

to DIFFERENTIATION OF FUNCTIONS and the same percentage checked NOT NEEDED
e

to DIFFERENTIAL EQUATIONS.

STATISTICS (Appendix C, TIble 39): EnIployers support d t e study of only

a* 4 3:
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one item, PROBABILITY, with.100 percent of the respondents checking DESIR-

,

ABLE. The remaining items were not needed according to two-thirds of the

employers.

.Graduates differed with employers on all items. The difference on

two items, FREQUENCY DISTRIBUTIONS and- VARIABILITY,:was statistically sig-

nificant at the .65 level. A majority of the graduates differedefrom

their employers by responding ESSENTIAL PRI:'tILITY, FREQUENCY DISTRI-
.

BUTTON and VARIABILIfY. Graduates responded DESIRABLE to'only one iiem,

SAMPLING THEORY while their responses to HYPOTHESIS TESTING were equally

distributed among.the 3 response categories.
4

In general the combined group's responses were on the needed end

of the continuum to all items.

Civij Engineering Technology

. MECHANICS (Appndix D,'.Table 40): There. wa$ ir agreement between both

the,group of employers and ,the, gro4p of.,graduates,that all items under

MECHANICS were,-either estential.or desirable knOwledge fOr adequate job

Iterformance. Two items STATICS and STRENGTH OF MATERIALS, received the

strongest SUpport with over 50 Percent of each group. and 60 percent of the

combine 'group responding ESSENTIAL. In addition, the iatem PROPERTIES OF

s\MATERIALS r eceived'5? percent of the employers' and 49 percent Of ihe

Ot
graduates' responses in the ESSENTIAL Category.

In conclusion, there was agreement between employers and grathaates

that a knowledge of the items under. MECHANICS is important for civil engineer-
.

ing technicians.

-FUNDAMENTALS OF ELECTRICITY/ELECTRONICS (Appendix D, Table 41): At least

47 percent of the employers' groui and the graduates' group indicated that

knowledge of ELECTRIC FIELDS, MAGNETIC FIELDS, ELECTRONICS, and ELECTRO-

MAGNETICS was not needed in their work. Graduates did significantly differ

(.05 level) with their employers on these items by responding DESIRABLE
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more frequently. Same support yas evident for three items: D.C. ELECTRI-'

CITY, A.C. ELECTRICITY, and ELECTRICAL.DEVICES. These items received a

majority

tinuum.

of the combined,group's responses on the needed end of the con-
a

There was agreement among all groups that the items'in this area,
r

are not essential, since the selection:of this repsonsernever'exceeded 10

percent on any item.'

LIGHT (Appendix 0, TabAF 42):: Employers agreed (at least 64 percent) that

a knowledge of this topic was not needeI for adequate job pergprmanc. A :

majority of the graduates, on the other hand, re§ponded on the needed end

of th'e continuum to 2 items,_GENERAL THEORY OF LIGHT and GEOMETRICAL OPTICS.

The difference in employer responses and graduate responses to GENERAL

THEORY was statistically signifiwant at the .05 level.

SOUND (Apilendix D, Table 43): The consensus Of the combined group and the

group of employers was that a knowledge of the items listed under SOUND"

was not needed. The graduates, howeve iffered with these groups on one

item, GENERAL plEORY. In this case, a majority Of the graduates responded'.

on theneeded end of the continuum to this item.

HEAT'(Appendix D, Table 44): A majority of the combined group responded

on the needed end of the continuum to all "items listed under HEAT; Of

the 2 response categories'on this end of the continuum, DESIRABLE was

checked more frequently by respondents. However, approximately,one-third

or more of all groups responded that the 3 items were not needed.

It may be concluded that some background in HEAT and HEAT TRANSPER

would be useful in this field, but not essential.

MODERN PHYSICS (Appendix D, Table 45): There was a consensus among respond-

ents in all 3 groups that the items listed under.MODERN PHYSICS were not

needed by civil engineering technicians in performing job duties. Employers

and graduates did significantly differ (.05 level) in their responses to

one item, FISSION, FUSION, RADIOACTIVITY. In response to this item, 84
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percent of the eiployers checked NOT tiEEDED while 35 percent of the grad:

ates indicated that knowjedge of this item was desirable.

CHEMISTRY (AppendirD,.Table 46): A majority of.the respondents in the

3 groups agreed that knowledge. of GENERAL tHEMISTRY was desirable for a

civil..engineerint technician. However, Tr 60 peraent Of the respondents -4

in each of the groups gndicated that the remaining items were not needed.

BIOLOGY (Appendix D, Table 47): A knowledge of the 6 items listed under
.

/ I
.

BIOLOGY is not needed by civil engineering technióians according to a.
.5

majority of the respondents in the 3 groups. .

GEOLOGY (Appendix D, Table 48): A knowledge of HYDROLOGY is issential to

a civil enineering technician aCcording to 60 percent or more in each

,gr?up. In,additione respondents :indicated that PHYSICAL''GEOLOGY and STRUC-

TURAL GEOLOGY were desifable items. On the other'hands'respondents.in the
. 1

- 3 grolips could not agree on tile value of ECONCHIC GEOLOGY and GEOPHYSICS.

(
DATA PROCESSING (Appendix b, Table 49): Approximately two-ihirds of .the

3 responding groups indicated that knoWledge of FORTRAN.and aAsIc was-needed.

by ciiril technicians. HOwever, their responses were evenly divided between

the ESSENTIAL and the DESIRABLE resp;nse categgries.

Of the 21 etployers and graduates who added other data processinvtopics,

6 listed programming applicable to and micro-computers. However, thee'

most frequently listed programming language Ot4er than FORTRAN aila BASIC was

COBOL. Two graduates and one employer listed this language under OTHER.

ALGEBRA.(Appendix D, Table 50): There was agreement among the respondents

of each group that a knowledge of 10 of the 14 iteMs listed under ALGEBRA

,was essential,for a civil engineering technician. The remaining6.4 items,

DETERMINANTS AND MATRICES, COMPLEX AND IMAGINARY NUMBERS,.INEQUALITIES,

and SERIES;-EAPANSII, ddd not receiye a majority of the res nses in the

essential,category; however, over.60 percent af the respondents in each

group responded on'the needed end of the continuum,on these items.

-.3



TRIONOWTRY (Appendix Ds Table 51): Over 90 percent of the respondents

.in each group indicated that a knowledge of ANGLES, TRIGONOMETRIC FUNCTIONS., .

,

RIGHT TRIANGLES, and OBLIQUE TRIANGLES was essential for 4 civil engineering

technician in performini,duties. Between 60 and 70 percent of the respond-
-

ems in these groups checked this category for* the remaining two items,

GRAPHS OF TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS.

LOGARITHMS (AppendiX D, Table 52): Over 75 percent of all groups reiponded

on the needed end of the continuum to both.items under LOGARITHMS. EMployers

responded DESIRABLE more frequently on both items than graduatei who were

evenly divided between the DESIRABLE and the ESSENTfAL response categories.

There was a significant difference (.05 level) between employers' responses

and graduates respenses on the firstitem, EXPONENTIAt. AND LOG 'FUNCTIONS.

GEOMETRY (Appendix-D, Table 53): Strong support was evident f9r this

topic by all groups. A majority,of each group selected the ESSENTIAL'

response category for both items 'listed undei GEOMETRY.. Employers Were

less than unanimous in their responSe to the item SOLID GEOMETRY with 16

percent selecting the NOT NEEpED,category as compared to 0 percent of the

graduates. This resulted in_ea difference of opinion signifieant at the

.05

ANALYTIC GEOMETRY (Appendix D, Table 5461: A majority of all .g.xoups checked

the ES§ENTIAL category on 2 items, RECTANGULAR-COORDINATES 4nd SOLVING

EQUATIONS GRAPHICALLY At least 60 percent of each group responded on the

needed end of th continuum to the remaining items, GRAPHS OF LOG FUNCTIONS

and POLAR COORDINATES.

CULLe(Appendix D Table'55): The-combined group r'espotded on the

needed end of the continuum to the 5 items listed under CALCULUS. Graduates

agreed with the combined: group on all items; however, at least'SO percent

of the employers responded NOT NEEDED to DIFFERENTIATION OF FUNCTIONS,

DIFFERENTIAL EQUATIONS, and LAPLACE TRANSFOMAS
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In eiery case, employers tended to reject'the items isrnot:needej

La greater percentages than did graduates. In factthe difference was

significant (.05 leVel) on the items INTEGRATION DIFFERENTIATION OF

FUNCTIONS 'and DIFFERENTIAL EQUIIONS.

STATIdTICS (Appendix D, Table 56): Theme was a consensus among the re-

spondents in the combined group and the group of graduates that a knowledge

of the S. items liited under STATISTICS was"at least desirable for a civir

engineering technician. The employers' group differed with*these groups

by a majority responding NOT NEEDED to FREQUENCY DISTRIBUTION, SAMPLING

'THEORY and FIYPOTHESIS TESTING.

Computer Technology

MECHANICS (Appendix Ei Table 57Y:

r.

1

ere was a consensus among the 'combined,

group Of graduates and emplo ers that all 5 items (STATICS; FLUID
,

PROPERTIES,OF MATERIALS, STRENGTH:OF MATERIALS, and UYNA1WICS) under MECH-.t

ANUS were not needed by computtir techniians in performing their job,,

duties. The,extent of this conse sus ranged from 50 percent of the combined

group responding that DYNAMICS was not needed to 75 percent of the.combined

group rejecting STRENGTH OF MATERIALS as needed.

EmplOyers in all cases maintained that the 5 items under MECHANICS

were not needed. Graduates, 'however, indicated that knowledge of STATICS,
e,

PROPERTIES OF MATERIALS and DYNAMICS was desirable..

FUNDAMENTALS'OF ELECTRICITY/ELECTRONICS (Appendix E, Table 58): The 2

groups of respondents, employers and graduates, when taken individually and

together, agreed that knowledge of ELECTRIC FIELDS, MAGNETIC FIELDS, D.C.

ELECTRICITY, A.C. ELECTRICITY, ELECTRONICS, and ELECTRICAL DEVI'CES was

essential in perforMing job .duties .Respondents.were less certain abopt

the need for ELECTROMAGNETICS. However, 60 percent of the employer .re-

sponses, 90 perpent of the graduates responses and 85 percent of the

combined group's responses were on the needed end of the continuum.
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41n general, the study otsf all 7 iteAs under the FUNDAMENTALS OF

ELECTRICITY/ELECTRONICS was endorsed bir.resivndents.

LIGHT (Appendix E, Table 59): There was a consensus among employers

that all, items under the topic LIGHT were not needed by computer tech-

nicians in performing job duties. Graduates, on the othor hand, indicated

that a knowledge of GENERAL THEORY, GEOMETRICAL OPTICS, AND PHYSICAL OPTICS

was desirable. Only'SPECTRkL ANALYSIS was deemed not needed by both em-

ployers and graduates.

An analysis of the combined,group's responses indicated that knOr-

ledge of GENERAL THEORY, (EOMETRICAL OPTICS, and PHYSICAL OPTICS was

desirable. _Only SPECTRAL,ANALYSIS was deemed not needed bythe Irombined

groupl,..- The most popular items GENERAL THEORY and PHYSICAL OPTIO,,

stili showed a combined group response of only,l0.percent in-the =INTIM,

category.*

It's in eresting to note:that the difference in the responses of

graduates and employers to GENERAL THEORY was ,statistically significant

-at'the .05 level. The differences can be.attributed to the 90 percentof

the graduates who responded that a knowledge of GENERAL THEORY was either

desirable or essential as compared to 40 percent of the.employers who

responded DESIRABLE.

SOUND (Appendix E,.Table 60): There was a consensus aMong employeis of

Computer Technology.graduates that the GENERAL,THEORY of SOUND and an.

understanding of the RECEPTION AND TRANSMISSION of SOUND was not needed

in performing job duties. Graduates, on the other hand, differed with

their employers on this topic. Seventy percent of graduates responded

that an understanding of the GENERAL THEORY was either essential or de-

sirable. RECEPTION AND TRANSMISSION wap given *11 stronger support with

80 percent of the graduates responding that knowledge of this item was

either essential ,gr desirable in performing job duties. The difference



between employers and graduates on this item sqs statistically signifi-

cant at the .05'level.

The respon4s of 'the combined group of employers and graduates were

. .

on the needed and of the continuum with'55,percent.responding that GENERAL

THEORY was either desiratile or essential add 60-percent responding similarly

for RECEPTION AND TRANSMISSION.

HEAT (Appendix E Table 61): . There was a' consensus among suid nis that

,the items listed under HEAT represented desirable knowledge in performing

job duties. Emp1oy7rS'' responses were on the other end of the continuum

wlth 70 percent responding NOT NEEDED to the GENERAL THEORY and90 per-

cent to THERMODYNAMICS. The differences in,the employers' and graduates'

responses were statistically significant at the .05 level for both GENERAL

THEORY and HEAT TRANSFER..

As a combined group, employers and graduates favored the study of

the first 2 items with 65 percent responding that knowledge of the GENERAL

THEORY of SOUND was either desirable or estlential and 75 percent responding

lsimilarly to HEAT TRANSFER. This group, however, rejected THERMODYNAMICS

with 65 percenloresponding NOT-NEEDED.

MODERN PHYSICS (Appendix E, Table 62): There was a,consensus among the

combined group of emp164rs and graduates'that the 3 items under MODERN

PHYSICS were not needed. Employers' responses were consistent with tlie

responses of the combined group with at least 40 percent of the employers

responding that eah item was not-needed'. Graduates significantly differed

(.05 level) with employers on 2 of the 3 items, RELATIVITY and FISSION,

-FUSION, RADIOACTIVITY. However, at least 70 percentof all,graduates

responses were on the needed end of the continuum for each of the 3 iteas.

CHEMISTRY (Appendix E, Table 63): Each of the 7 items under CHEMISTRY were

evaluated as norneeded by at least 68 percent of the combined group Of

2
employers and graduates. Employers were more adamant their responses

ps
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with-itt least .90 percent responding that'each of 7 items was not needed.

Seventy percent of the st*.zdents concurred with the employers on 3 of the

itoms, QUALITATIVE CHEMISTRY QUANTITATIVE CHEMYSTRY,' and ORGANIC CHEM-
-,

.ISTRY. However, the items GENERAL CHEMISTRY and.PHYSICAL CHMAISTRY were

considered desirable knowledge by at least SO percent of the graduates. lip

BIOLOGY (Appendix E, Table 64): At least 80 percent of both employees and

graduates, as Well aS the combined group, responded that knowledge of the

6 items under BIOLOGY (GENERAL BIOLOGY, MICROBIOLOGY,.ECOLOGY BOTANY,

ZOOLOGY, and GENETICS) was not needed by computer technicians in perform-

ing theirs job duties:

"

GEOLOGY (Appendix E, Table'65): There was a consensus among employers

taken as a.group, graduates as a group, and the combined group that a

_
know:ledge of,PHYSICAL GEOI4OGY,.ECONOMIC'GEOLOGY STRUCTURAL:GEOLOGY,

GEOPHYSICS and HYDROLOGY was not needed .in'..performing job 'duties.

.DATA'PROCESSING (Appendix E,'Table 66): The respOnses of.the Cimbined

4
group were consistent with the responses of the employers as a group

and the graduates as a group tb items under thiS topic. Knowledg of'

FORTRAN and BASIC qprogramming languages was Aiesitable according to

3 grioups with over SO percent of the- respondeniS in: each,group checking

the DESIRABLE response category. 'Both FORTRAN and''.BASIC.prograimning.

languages were desirable according to:the 3 groups with over:SO percent

i.of the respondents in each group checking the DESIRABLE_category. Both

items, FORTRAN and BASIC, received approximately the same/number of

responses per gtoup on the needed end of the continuum.

Aespondents to the thitd'iteM under DATA PROCESSING listed other

ilkata ftocessing topics. A total of 8110aduates and 13 empldYers added

information. The Most frequently listed topic was COBOL with 3 graduates.
A.

and. 4 employers listing this programming language. Assembler, Machine

language and PL/1 were listed a total of 3 times by employers and graduates.



Other topics listed less frequently were APL, BAL1 RPG and basic program-

ming concepts.

ALGEBRA (Appendix E, Table 67): A majority of. the responses of each of

the 3 gioups was on the needed end of the continkipm for all but 2 of the 14
4

iteis under ALGEBRA. There was a consensus among employers thatdknowledge of

SCIENTIFIC NOTATION and SERIES;EXPANSIONS was not needed by computer tech-

nicians in performing job, duties. Graduates, on the other hand, supported

the study of all 14 items under ALGEBRA with over 60 percent of the graduates

responding that knowledge of EXPONENTS AND RADICALS, SCIENTIFIC NOTATION;

ALGEBRAIC EXPRESSIONS, EQUATfONS AND WORD PROBLEMS, SOLUTIONS TO-SYSTEMS

Of EQUATIONS,'FACTORINGI QUADRATIC EQUATIONS, and 'RATIO AND PROPORTIONS

maS essential in perforning job duties:

'TRIGONOMEIRY (Appendix,E, fakle 68): Graduates and employers differed

signi r tly (.05 level) on only one item, TRIGONOMETRIC FUNCTIONS,

--under the topic TRIGONOMETRY. On this item, 50 percent of the employers<A

responded NOT NEEDED while a majorityDof graduates responded ESSENTIAL.

The combined group-Shared the views of the graduates with a majority of

their responses falling on the needed end of the continuum on each item.

LOGARITHMS (Appendixfl, Table 69): Employer.s and graduates agreed that:

EXPONENTIAL AND LOG FIUNCTION$ and .LOGS,OF TRIG FUNCTIONS represented at

least desirable knowledge for a computer technician. More specifically,

at least SO percent of the graduates responded 'that these items.were

essehtial`vhile-atleast 62 percent of the employers responded that these

items were desirable.

GEOMETRY (Appendildr, Table 70): -Of the 2 items listed under the iopic

GEOMETRY, employers-and graduates significantly differed (.05 level) in

- their responses to the need for a knowledge of'PLANE GEOMETRY, Sixty-two

percent of the employers responded NOT NEEDED to this item while 70 percent

of the graduates indicated that a knowledge of this item was DESIRABLE.



Responses to thd second item, SOLID,GEOMETRY, were similar; however, the&
f IP

difference was not statistically significant. Sixty-two percent of the

employers checked the NOT NEEDED response category while 60 percent of the

graduates responded that a knowledge of this item was desirable._

ANALYTIC GEOMETRY (Appendix E) Table 71): The employers agreed that know-

ledge of the four items, RECTANGULAR COORDINATiS, SOLVING EQUATIONS GRAPH-

ICALLY,,GRAPHS OF LOG FUNCTIONS, and POLAR COORDINATES, listed under

ANALYTIC GEOMETRY was not needed by computertechnicians in performing job

\

duties. A majority of the graduates, on the other hand, responded either

DESIRABLE or ESSENTIAL to the 4 items. 'Fifty percent of the graduates

responded ESSENTIAL to SOLVING EQUATIONS GRAPHICALLY while an equal per-

centage resPonded,DESIRABLE to the remaining 3 items.

A majority of the responses of the combined group.did not fall in 'any

'A one response category; however, the responses of the combined group did'?

fall on the ne'eaed end of the continuum for all 4'items with over 50

peent of this group checking either DESIRABIE or ESSENTIAL.

CALCUL& (Appendix E; fable 70): ,Employers and graduates differed sig-
4f

nificantly (.05 level)_on aIl'items listed under CALCULUS. Employers

were adamant i4i ttleir opposition to the study of CALCULUS with 75 p:ercent

or more of the respondents checking, NOT NEEDED for each of the 5 items.

Graduate4 responded on the needed end of the continuum with at least 50

,

percent checking ESSENTIAL on all but one item, LAPLACE TRANSFORMS. On

this item, 60 percent of the graduates checked DESIRABLE. -
A consensus was evident for tliv combined-group of employers and

graduates with at least 50 percent of the responseS falling in the not

needed"catigory for 4 of the 5.items. DIFFERENTIAL EQUATIONS was the only

item where over,50 percent,of the rewonses were on the needed end'of

the continuum.

STATISTICS (Appendix E, Table 73): There was a onsensus between employers



411.

so.

S.

and graduatety4th at least SO percent of tie respondents for each -aroup-IP-
:

,

indicating that knowledge of PRQBABILITY, FREQUENCY DISTRIBUTIONS., MIA'

BILITY, and.SAMPLING THEORY was not needed by computer technicians in per:.

e

forming job duties. However, SS" percent ofthe employers did respond that

knowledge of the fifth item,.WPOTHESIS TESTING, Was desirable. Griduates

differed with their employers on this iteswith SO percent responding NQT

NEEDED.

Tborrsponse pattern of the combined group followed that of-the

emiloyers 4nd graduates as over 50 percent o f the combined group responded '

NOT NEEDEkLmfor 4 df the 5 items listed under STATISTICS. HYPOTHESIS

TESTING had 47 percent of the combined group responding NOT NEEDED.

Electionic,Euineering Technology

MECHANICS cAppendix F Table 74): Responses of the employers and graduates

to the 5 iems under MECHANICS were split between the DESIRABLE andthe 411

NOT NEEDEDresponse categories. ,Fifty percent or more of the employers

responded that a inowledge di STATICS, FLUID MECHANICS, PROPERTIES OF

,

MATERIALS and STRENGTH OF MATERIALS was not xeeded by electronics tech-

lams in performi ob daties. Only one item, DYNAMICS, had,SO,percent

of the'employer tesp ses un er DESIRABLE.

Graduates responded neg tively to. only one item, STRENGTH OF MATERIALS,

with two-thirds of the resPonses falling under the NOT NEEDED category.

1

The remaining 4 items were:evaluated as desirable knowledge by the graduates

A review of the combined group's responses indicat'd a split similar

to each individual group. Over, SO percent of the combihed group responded

that knowledge of STATICS, PROPERT/ES OF MATERIALS and DYNAMICS was
,e

desirable. Approiimately two-thirds of this same group'indicated that

knowledge,of F4JIDME3ANICS and-STRENGTH OF MATERIALS wal,not needed.

FUNDAMENTALS OF ELECTRICITY/ELECTRONICS (Appendix F, Table 75): There was

a consensus between the employers as a group and the graduates as a group



that knowledge of ail 7 itemS underthis topic .was essential in perform-
.

ing the d4ies of electronics technicians. The trakest endorsement was

given to ELECTROMAGNETICS with 54 percent of the employers, 75.percent of

the graduates, and 67 percent of the combined.group responding ESSENTIAL

to this item.'

LIGHT (Appendix F, Table 76): A consensus was evident ambng the iraduates

that knowledge of the GENERAL THEORY of LIGHT,,GEOMETRICAL-OFfICS, PHYSICkl,

OPTICS and SPECTRAL ANALYSIS is desirable. Employeis agreed with graduates

an only one item with over SO percent of the emeloyers responding .DESIRAUE

to-GEOMETRICAL OPTICS: Employers were more supportive of the item GENERAL

THEORY with over 70 percent resPonding on the needed end'of the continuum.

The reSponses of-the combined group appeared tO support the stu4y
,

of all items listed.underLIGHT wi h Over.$0,Percent of the responses on

the needeti end of the continuum.

SOUND (Appendix F, Table 77): There was a consensus among respondents in

the,combined group supporting a study of the GENERAL THEORY of SOUND and

the RECEPTION AND TRANSMISSION-of SOUND. However graduates'and'employers,

did differ in the extent of their suppoTt. Seventy-five percent of the

employeis responded DESIRABLE te 'GENERAL THEORY and 60 percent Of .this same

. group checked DESIRABLE to the:item RECEPTION AND TRANSMISSION. Graduates
- .

were more supportiveiwith 5 percent of the graddates responding*that
,

,

knowledge of both items is essential for ail electronics technician perform-

ing his job duties.

Differences between graduates and employers were statistically sig-

nificant at the .05 level for the Second iteM, RECEPTION AND TRANSMISSION.

HEAT (Appendix F, Table 78): EMployers were more faimrable toward the

study of HEAT than graduates. .There was consensus amcing.employerS that

knowledge of the GENERAL. TREORY of.,HEAT,REAT TRANWR,, 40 THERMODYNAMICS

is desirable. Graduates, on the'other hand, were less.adamant in their,

,
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support with 47 percent responding DESIRABLE to:GENERAL THEORY, 52percent

jo HEAT TRANSFER t 36 percent to 'THERMODYNAMICS. The renonses of the

combined group were similar to the respo*s of each:individual group with

'at least SO percent of the.respondenti respondihg on:the. needed end of the
.-%

continuum pn all ite4s.

--HEAT (Appendix F, Table 79): The combined responses of.emgloyers and graduates

imlicated support for the study of the 3 items under MOdERN pHYSICS. Employ-

ers as a group differed from the comhined.group with at least.50 percent of

the employers indicating that a knowledge of RELATIVITY and FISSION, FUSION;

,RADIOACTIVITY was n6t4eded by electronics. chnicians pi performing job'
u

duties, The employerl did respond that the tudy df the STRUCTURE OF ATOW,

was desirable. Graduate responSes followed more closely the response.pat-

tern of the combinedgroup with Over 75 percent of the respondents respond-,

f ing on the needed endclof the centinuum,to all 3 items.

nEMISTRY (Appendix F, -Table 80): GENERAL CHEMISTRY was the only item listed

under CHEMISTRY that received unanimous endorsement of both groups of

respondents as well as'the combined group. Over §0 percent of respondents'

r-

in eaCh, groiv responded on thp needed end of the continuum. 'There was a

consensus ameng respondents in each of the groups that the remaining items,

:rQUALITAiIVE, QUANTITATIVE PHYSICAL, and ORGANIC CHEMISTRY, wele not needed

by electronics te'chniciails in Perforling job duties.

BIOLOGY (Appendix'F, Table 81): Knowledge of ,AIOLOGY is not needed,by,

electronic technicians in penforming\job duties according to the respendents

of all groups. For 2 items., BOTANY and ZOOLOGY, each group unanimously
e1

responded NOT NEEDED. -,Fhe-responses for the remaining 4 items ranged from

70 perienf of the total to 100 percent of tha total falling under the

NOT NEEDED relponse category,

GEOLOGY (Appefix F,',Table 82): The respondents in'the 3 groups overwhel-

mingly responded that knowledge cl the 3 topics'lised undpr GEOLOGY was
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was not needed by electronic technicians in performing their job

F.

duties. The extent of their response originated from 70 percent o4f

the eMployers respondinr*NOT'VEEDED to 2 items, ECONOMIC GEOLOGY and

PH'YSICAL GEOLOGY, to 94 percent Of the graduates responding'similarly

to STRUCTURAL GEOLOGY and HYDROLOGY.

DATA PROCESSING (Appendix F Table 83):, Both graduates and employers
.

agreed that knowledge of FORTRAN and BASIC was either desirable or

estential fv an electronic technician. BASIC, however, received more

support from the employers with 50 percent responding ESSENTIAL to

BASIC. The 'percentages of graduates responding ESgNTIAL were approx-
a

imately the Same for FORTRAN and"BASIC.

The responses of the combined group reflected the 'agreement between

employers.and graduates on the need for both iteis with over 75 percent ,

of the combined group's responses falling on the needed end of the con-
/ ----

tinuum.,

r Ofthe 4 gra4aates whe-,added information under this topic, 2 lieted

a knowledge of basic programming concepts. The remaining respondents

adde'd COBOL-and PL/1.

ALGEBRA (Appendix P, Table 84): Thpre was a cOnsensus' among-the respondents

in the combined group that all but one of the 14 items under ALGEBRA-were

essentiat'knowledge for an electronic technLcian. The exception, SERIES;

EXPANSIONS, had 46 percent of the respondents in the ESSENTIAL response

category.

Graduates were more Adamant in their responses with at least 60 per-

cent of the eaduates responding ESSENTIAL to all itsms. Employers agreed

with graduates in-that over. 70 percent of the employers responded on the

needed end of the continuum on all items. Employers were less adamant

however; in their support omt 0 items, DETERMINANTS AND MATR14ES, QUADRATIC

EQUATIONS, COMPLEX AND IMAGINARY NUMBERS, INEQUALITIES, PROGRESSIONS, and
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SERIfs; EXPANSIONS which had le s than 50 percent of responses falling

in the ESSENTIAL,rasponse category,

TRIGONOMETRY (Appendix F, Table 8$): Appioximately three-fourths of all

-employers and graduates indicated that knowledge of ANGLES, TRIGONOMETRIC

FUNCTIONS and RIGHT TRIANGLES was essential for an electtbnic technician

in performing job duties. The reSponses of employers and graduates to

OBLIQUE' TRIANGLES, GRAPHS OF.TRIG:FUNCTIONS, and,INVERSE TRIG-FUNCTIONS

varied with over SO percent of the graduates tesponding ESSENTIAL as cam-
,

pared to over.$0 percent of the employers reSponding DESIRABLE. Approx-

imately 86 percent of the combined group's responses were on the.Ieeded

end, of the cbntinuum.

LOGARITHMS (ApPendix F, Table 86): Graduates as a group ware acia'ant

* -

in their support of the.stUdy of LOGARITHMS with 80 percent responding

ESSENTIAL to EXPONENTIAL AND LOG FUNCTIONS and 65 percent responding
+Al

ESSENTIAL tp LOGS OF TRIG FUNCTIONS. Employers agreed with graduates on

these items; however, their responses were less supportive with 50 percent

responding ESSENTIAL to the first item and 40 Tercent responding ESSENTIAL

to the seeond item. There was a conSensus among respondents in the combi7ned

grbup that knowledge of both items was essential to electronic technicians

.in performing job duties. ,

EOMETRY (Appendix F, Table 87): At least 80 percint of each group's

r sponse to PLANE GEOMETRY was on the needed end of the continuum. Responses

on this end of the continuum were divided between the ESSENTIAL and the

DESIRABLE response categorieS for each group.

ANALYTIC GEOMETRY (Appendix F Table 88): Employers and graduates differed

significantly (.05 level) ,on 3 of the 4 items listed under ANALYTIC GEOMETRY.

Fifty percent of the employers bontributed to the.significant-difference by

responcling DESIRABLE to SOLVING EQUATIONS GRAPHICALLY, GRAPA OF LOG

FUNCTIONS and POLAR COORDINATES; while 60 percent or more of.the graduaties
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re,sponded ESSENTIAL. The remaining it'em, RIECTANGULAR CdORDINATES, riceived

more suppbrt fram the employers with 40 percent responding ESSENTIAL.

Seventy percent of the graduatx responded similarly to this item. The

responses of the combinid group reflected the support given these items

by employers and graduates with approximately 80 percent of the responses

to each item falling on the needed end of the continuum.:

CALCULUS (Appendix,F, Table 80 Graduates reAponaed favorably to a.study

of the 5 items liited under CALCULUS. At least 7S percent of the graduates

responded on the.needed end of the'continuum to pIFFERENTIATION, INTEGRA-.

TION, DIFFERENTIATION OF FUNCTIONS, DIFFERENTIAL EQUATIONS, and LAPLACE

.TRANSFORMS. Employers, on the other hand, significantly &iffered (-.05

level) with graduates on 3 items: DIFFERENTIATION OF FUNCTIONS, DIFFEREN-

TIAL EQUATIONS, LAPLACE TRANSFORMS. The difference could be attributed to

the 50 percent or more employers who.responded NOT NEEDED to the 3 items.

STATISTICS' (Appendix F, Table 90): There was a consensus among the group

of employers and the group of graduates that a knowledge of the 5 items

listed under STATISTICS.was either desirable or essential. A review of

the response pattern for each Nimurevealed that noAlore *than 5Q percent

of the responses fell under any one resiwnse category. As a result, the
-

respondents appeared divided between the ESSENTIAL and DESIRABLE response' .

categories.

Industrial Enginering Technology

MECHANICS (Appendix G, Table 91): The combined group and the group of

graduates agreed by responding on the needed end of the continuum to-the

5 items listed under MECHANICS. One item, DYNAMCS', received over 50

,

percent of both groUpsf responses in the ESSENTIAL response category. On

the other hand, a majority of the employers disagreed with the other

groups by responding NOT NEEDED to FLUID MECHANICS and STRENGTH OF

MATERIALS.
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FUNDAMENTALS .OF ELECTRICITY/ELECTR6NICS--(Appendix G, Table 92): In gen-
.

eral, respondents in the 3 groups agreed that a kaociledge:Of the 7 items

listed under this topic was at least desirable. fer.an industrial.engin

ing techniclun in performing jcilb.duties. Employers ere more adama in

their support of 3 items-, A.C. ELECTRICITY, D.C. E!,ECfRICITY, and ELECTRICAL
7

' DEVICES, with at lipt two-thirdp of this greup checking the ;ESSENTIAL

reszlinse category. On the other hand, three-fourths.of the gradiiateS,

itho responded checked the bESIRABLE response category onzall items.

LIGHT (Appendix G, Table 93): Employers as a group coUld no.t agree on

,

.'the XteMs listed under this. topic -,as evidenced by the-equal numberof'

responses in each category for each ital. There was a consensus on alq.

items among the graduates who responded. 'Seventy-five percent of this
-

group checked 4e NOT NEEDED category on all but the'first item. pn this

item, GENERAL THEORY OF LIGHT, 75 percent,of the graduates checked the

DESIRABLE response category.

In general, only a knowledge of the GENERpii. THEORY of LIGHT' iS

needed by an industrial engineering technician ,in performing job duties.

SoUND .(Appendix G, Table 94): There was a aoniensus among regiondents

in the 3 groups-thai knowledge of the items listed under SOUND was not

needed by industrial engineeting technicians in performing job duties.

HEAT (Appendix G, Table 95).: At least 75 percent of the.respondents in

each group responded on the needed end of the continuum to each item

listed under HEAT. Employers were more adamant in their support of the

GENERAL THEQRY of HEAT and HEAT TRANSFER as two-thirj4..checked the'ESSENu

TIAL response-category. A majority of the graduates, on the other hand,

checked the DESIRABLg response category for each of. the 3 items.

MODERN PHYSfCS-(App'endix G, Table 96): Over two-thirds of respondents

in :the 3 groups checked the NQT NEEDED response category fOr RELATIVITY

and FISSION, -FUSION, RADIOACTIVITY. Howiver, there was a consensus among



f

,

the respondents in the cobbined group and the group of graduates that

knowledge of the STRUCTURE oe THE ATGM was 1;tceast desirable for an

industrial engineering technician.

CHEMISTRY.(Appendix G, Table 97): A naljority of the employers responded

on the needed end of the continuum to all items listed giader'thetopic

CHEMISTRY., Graduates, on the otheehand, responded on this end of the

1
continuum to only-one item, GENERAL CHEMISTRY, In general, the combined

group supported the study. 'IV only 2 items GENERAL CHEMISTRY and PHYS,ICAL
p.

CHEMISTRY.

BIOLOGY (Appendix G. Table 98): A majority.pf the respondents in the,

. combined group and the group of graduates agreed that knowledge of the.

i6 items,listed under BIOLOGY ps not needed by industrial engineering

-technicians in performing their job duties. The group of employers con-
,

'sistently differed with the other groups by trim-thirds responding on'the'

needed end,of the continuum to alr'items.
AA

GEOLOGY (Appendix G, Table 99): 'There was a consensUs among respondents

in each group that'knowledge of.the items listed under GEOLOGY is not
,

needed by-industrial engineering technicians in performing job duties.

DATA PROCESSING (Appendix G, Table 100) In general, the combined' group

supported the study of both FORTRAN and BASIC programming languages.

Fifty percent of this group cflecked the DESIRABLE response categOry

,

while another 16 percent responded Al the ESSENTIAL category. Graduates

agreed with the combined group by a majority responding on the needed

end of the'continuum. Employers, on the other hand, were equarly divided

blraven the ESSENTIAL and the NOT NEEDED response categories on both itemS.

One graduate added COBOL to the 2 items under this topic.

ALGEBRA (Appendix G, Table 101): Over two-thirds of\the employers agreed

that the items listed under ALGEBRA were essential f(4. anwindustrial



engineering teehnician. Fifty percent of the graduates, on the other

hand, checked NOT NEEDEb for 2 items, DETERMINANTS AND MATRICES and

SERIES; EXPANSIONS. In general, the combined group agreed with'ihe

employers on all,items but DETERMINANTS AND MATRICES, COMPLEX AND: IMAGIN-

ARY NUMBERS, INEQUAI4TIES, and SERIES; EXPANSIONS. A majority of the

combined grotip did respond on the needed end of the continuum.te these.

exceptions.
411,

TRIGONOMETRY (Appendix' G, Table 102): Employers and the combined group'

agreed that the iteMsrlisted under TRLGONOMETRY were essential. The

employers were unanimous in the selection of this response.category.

Graduates differed with the other groups by.a majority checking the

DESIRABLE catenry' for GRAPHS OF TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS.

LOGARITHMS (Appendix G, Table 103): Employeri were unanitous in their

responses to the 2 items listed Under LOGARITHMS. One hundred percent

of this group checked ESSENTIAL to these items. A majority o the graduate"'

on the other hand, selected the DESIRABLE category. Only 25 percent of the

graduates agreed with their empleoyers.

GEbMETRY,.(Appendix G, Table 104): .The majority of employer respondents

indicated that:theSe items were essential, while graduates were evenlY

divided between the ESSENTIAL and DESIRABLE categories.

Tr consensus of opinion of ;he combined group was that bo

repregent essential information..

ANALYTIC GEOMETRY (Appendix G, Table 10S): Two-thirds of the employers .

responded that each,of these items was essential, while the remaining

responses were under the DESIRABLE category. sOne-half of the graduates

agreed plat the first it'em, ECTANGULAR COORDINATES, was essential while

half of this group decidid that the reaklining items were not needed.

CALCULUS (Appendix G, Table, 106): Two-thirds.of ali employers responded

that the tpems listed under CALCULUS were essential, while the remainder

752-
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indicated they were not needed. The ,Aajority.of the gradates selected.

the DESIRABLE category for each item except LAPLACE TRANSFORMS, whiCh SO

percent check0 NOT NEEDED.

STATWrICS (Auendix Go Table 107): Employers overwhelmingly endorsed

each of these items as essential. Only 25 percent of the graduates con-

curred with that response. However, SO'pereent or more of thIvroup

selected the DESIRABLE category in every case.

4

Analysis pf Responses to the
Oken-ended Statement

'At the end of the questionnaire, the study participants were asked

'to 'respond to.the following open-ended statement: .

/ COMMENTS: The space ,below is reserved for any other comments
you may,have pertaining to this study. For example,-you may
wish to be more specific with regard to certatm.Zapics that
you feel to be'too general, or you may think of other topics-
that should be included. ,

For analysis and-discussion purposes, the responses to the open-ended

statement will be presented by Engineering-Technology field. The diversity
"

of the responses do not lend themselves toa tabular presentation.

Architectural Technolov

Nine out of the 16 responding graduates added comments concerning

the survey. In general comments were related to the specific architect-
#

ural'skills and knowledge needed by an architectural technician as opposed
P

to basic. science and mathematics topics. 'For example, 2 respondents men-

tioned the need for model building while a third ,suggested computer graphics,

.0ther respohdents offering comments mentioned a need for more design thdbry,

engineering economics and a knowledge of mechanical and electrical systems

layout. Two responses, however, were related to the purpose'of the study.

One graduate indicated that "a gbod backgrqund in mAii is essential" whide
f4

It calculus is not as widely used." Anothei comminted that "solar enirgy is:

rapidly becoming a specialiAd field and should be given prompt attention"

in an architectural technblogy Program.

Gal
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The one emplOyer who offereda comment indicated that a mastery of
S.

drawing tools and techniques,-drafting in all media, and the ability ito

read all types'of drawings were important for' an architectural technician

in performing job duties.

Chemical Technology

The employer and the 2 graduates who added comments agreed that

ohemical technicians need a background in routine laboratory procedures

and the use of instrumentation. The comments did reflect; however, that

, a sound ba-aground in general and analytical chemistry was fundamental

for a chemical technician.

'Civil Engineering Technology

Forty-one percent 6f the 51 responding graduates added' comments.

The mo.st frequently mentioned topic was mathematics. Five graduates

specifically commented that knowledge of mathematic such as algebra,

trigonometry, and geometry was essential for a civil technician in per-

t

forming his duties. ,A/so evident in 'the comments was 'an interest in t ose

basic mathematics and science topics whill lead to a better understanding

of such areas as sanitation soils, concrete, asphalt ;hydraulics, and

surveying. In general, graSuates' comments were'supportive of the study

of basic science and mathematics tdpics.

The four employers, on the OVer,hand, indicated more interest in

topics which are directly related to their business. For example, two

employers stressed the need for surveying_while a-third indicated an

interest in the study of graphic art. 4

Computer Technology

Both the employers and graduates' Omments were general in nature.

However, both groups each numbering three respondents, mentioned the

impottance of mathematics tp.a computer technician. The foilowilg comment

of one employer illustratethe interest in basic.scienoe and mathematics:

64



Tbe people I hire must not only have knowledge but must
Ale able to think. .Strong analytic ability is a must.

Electronic Engineering Technology

Employers did not comment on the questionnaire; however, 8 of the

20 graduates did respond to the open-ended statement. In general .these

graduates-addrested topics related to their specific jobs:- Comments

ranged from th'e need for more digital electronics to the desirability"

of courses in quality control.,.Underlying all the graduates' comments

appeared'to be an awareness of'ihe rapidly changing reciUirementi of the

electronics field and an appreciation of the value of basic,science and'

mathematics in keeping abreast of these changes.

Induitrial Engineering Techiaol)gy

Of the two graduates who added comments, one stressed theimportance

of the study of physicai science topics such as light and sound. Also,
'7 pl

,

the study of.trigonometry,.algebra and geometry was stresied by thbk

retpondent. The seicond graduate indicated that a knowledge of engineering

econoMy was important for an industrial engineering7;chnician:

Employers' returned np comments on their questionnaires.

4, ,
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SUMMAAY CONCLUSIONS AND RECOMMENDATION§

Summary

The major purposesof this study were to determine the attitudes of

,the graduates of Wake Technical Institute s &Engineering Technology

Programs and the employers.of these graduat-es concerning the basic

science and mathematics topics most needed %engineering technicians

in performing-their duties. Another purpose of this-study was to obtain

comments from respondents concerning topics other than those listed on

the survey-which are needed"by engineering technicians in performing

their duties.

A questionnaire to determ.ine the basic science and mathematics topics

most needed by engineering technicians in performing their duties was

developed and-mailed to 697 paiticipants. Of .411is total, 470 were gradu-
e)

ates of e of the 6 Engineering TeChnoogy programs at Wake Technical

Institute who received degrees during the period 'from 1969 through 1977

and 227 were employers of Wake TechnidafInstitute graduates of these

programs.. ,

Two 'groups were selected as jurors for the purpose of evaluating and

editing the, first draft of the questionnaire. One group consisted of a

faculty committee comprksed of department heads.from the Architectural
1

Technology,, ChemiCal Technology Civil Engineering Technology, Computer

Technology, Electronic Engineering Technology, Industrial Engineering

,

Technology departments and an instructor from the Mathematics and Physics

D partment. A second group of jurbrs was sellected on their present

\icolvement with two and four-year Engineering Technology programs nation-

wide.

81

14

AI
0 On the basis of the recommendations made by the roups of Ors,

ms under 17 topics and one open-ended statement wbre included in.the

questionnaire. 66



A Chi Square analysis was used to, test .6 null hypotheses to deter-
S.

mine whether significant differences in responseS existed between graduates

and 'employers-of giaduates from ech of the 6-Engineering Technology pro-
.

grams% In the ChiSquare analysis' the null hypothesis of no signi,ficant

difference was rejected when observ differences between graduates and

emploYers of the graduates of,a given prograp would have been expected to
to-p.

occur by chance fewer than 5 times in 0 similar samples.

Responses to an open-ended statemen we

summarized by Engineering Technology-field.

e analyzed and the in ion

Testing of the 6 null hypotheSes for all f the 80 items resulted in

480 Chi Square analyses. Significant differences in responses at the .05

level or better were observed on 57, or approximately 12 percent, of tha

comparisons. The extent to which significant differences were observed

between' groups Was as follows:.

.1. Architectural Technology_graduates differed with the etployers

on 20 percent of the items;

Chemical Technology graVtes differed with t.hpir employers

on 8 percent of the items;

-3. Cixil.Enginesering Technology graduates.differed with their employers

on 16 percent of. the Items;-
A

4: Computer Technology graduates differed with their employers on

16 percent of the items;

Electronic Engineering Technology4ralduates differed with their

employers on 10 percent of the ixems; and.

6. Dndustrial Engineering Technology graduates differed with their

employers on only I percent Of the items.

Signifidant differences existed between the responses of the 6 pairs

of respondents on 38 items as followsi

-57-
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1. One of the 6 paired groups df employers.and graduat4diffe'red,

,s4gnificantly on the following items: PROPERTIES OF MATERIALS,

ELECTRIC FIELDS, MAGNETIC FIELDS ELECTROMAGNETICS,GENERAL THEORY.

OF HEAT, HEAT TRANSFER, QUANTITATIVE CHEMISTRY PHYSICAL CHEMISTRY,

mamotIoLou. ECONOMIE GEOLOGY; STRUCTURAL GEOLOGY,4140PHYSICS,

HYDROLOGY, INEQUALITIES, PROGRESSIONS, SERIES, EXPANSMNS, TRIG-

ONOMETRIC FUNCTION'S, INVERSE TRIG FUNCTIONS,-PLANE GEOMETRY,

SOLID GEOMETRY SOLVING EQUATIONS GRAPHICALLY, GRAPHS OF Lqp

FUNPTIONS POLAR COORDINATES, PROBABILITY, SAMPLING THEORY,

ot

2.' Twb of the 6 paired groupS Of employers.and,gradUates differed

AND HYPOTHESIS TESTING.

4gnificantly-on the following items: GENERAL THEORY OF LIGHT,

RELATIVITY, EXPONENTIAL AND LOG FUNCTIONS; POLAR COORDINATES, .

DIFFEREVIATION, INTEGRATION, LAPLACE TRANSFORMS, FREQUENCY .

DISTRIBUTION and VARIABILITY.

3. Three cif the 6 paired iroups of emploKers and graduates.differed

significantIY On the following items: RECEPTION AND TRANaMISSION
)

OF SOUND'and RE1:ATIVITY,.

Four of the 6.paired'groups of employers and graduates differed',

,

significantly on ths following items: DIFFERENTITION OF FUNCTIONS

and DIFFERENTIAL EQUATIONS.

Prequency of responses by response category was analyied by Engineering

Technology field. For summary purposes, Table 51ists the basiliscience,

and mathematics tdpics needed by engineering technicians as determfned by

sie study. An "E" in the table inicates that the'item 1s:essential-
%

knowledge for a technician in 'the Engineering Technology field listed in .

the column. Similarly, an,"X" ift the table indicates that'knowledge'of 'the

item is desirable but not essential. Items'which this study has determined



-a-

-

are not needed are indicated by "a dash "-". .The three designations, E,

.)Z .are basei4 onretponse patterns fpr a given litem.in which at
. ,

- least the group ,of employers'or.tive group of gradahtes agreed with the

cbmbined group by 4 majority respOnse in either ESSENTIAL, DESIRABLE

or NOT NEEDED categories.

The need for the items listed under the 17 topics vdried as Summar-

ized below: *

-1. The strongest support for the items under MECHANICS came ftom

respondents in the ArchitecturiL: Chemical, Civil gngineering,

and Industrial Engineering technologies.

2. The items under the FUNDAMENTALS OF ELECTRICITY/ELECTRONICS
f

were unanimougly,supperted-by respondents in the tomptIter,

Electronic Engineeringand Industrial Engineeripg technologies.
.

t.

All groups,of reipondents supported,the Atudy of.the GENERAL

'THEORY OF LIGHT; however, only.the Electronic Engineering Tech-
. i

,nology reSpondents ihdicated support for:all the items under

LIGHT. .0

The study of the iteMs under SOUND was supported by "three groups

-
qf respondents: Architectural Computer, and'Electronic ngieer

ing technologies..

S. 'All groupg of respondents supported the study of HEAT.

6,, MODERN PHYSICS was 'important onlY to respondipg chemical tech-
,

nicians and electronic-eligineering technicians.

Only the Chemical,Technology respondents supported the study

of .the items under CNEMISTRY.

8. Items listed under BIOLOGY were needed only by chemical techni-
,

cians,

Ciwil engineering technicians were the onlY technicians who need

a .49,yledge of'all the iteuis under GEOLOGY.

;* 9
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10. The 2 items under DATA PROCESSING were important to all but

architectural technicians. Om.

11, he study of ALGEBRA, TRIGONOMETRY, LOGARITHMS, GEOMETRY ANALYTIC

GEOMETRY, and CALCULUS was supported by all respondents,
Ir.414\

12 The Chemical, Civil Engineering, Electronic Engineering, and

Industrial Engineering technology respondents indicated support

for the items under STATISTICS. 4

At the-end of the qutitstionnaire, the study participants were giyen the

opportunity to coTplete the following statement:

COMMENTS: The space below is reserved for any other coTents
you may'have pertaining to this study. For example, you may
wish to be more specific with regard to certain topics that
you feel to be too general; or you may think of other topics

that should be included.

In general, respond4nts' comments addressed changing skills and knowledge

required by the technician to produce in his job. HoWever, the respondents'

comments did reflect an.awallks of the rapidly changing requireaents in

the Engineering Technology fi'eld and an appreciation of the value of basic

science and mathematics in keeping abreast of these changes.

..The findin

Conclusions

iV studfwarrant the following conclusions:

(iipdates and employers in all g. Engineering Technology fields

indic t d that a knowledge of mathematics t9pics ranging from

AlgeJra to Calculus was'important for an engineering technician.
A. . 1

the extent to which a Atain matheaatical topic was important

depehded upon its direct usefulAess in solving day-to-day problems

.

t.

on the job4 Support for the study of other maffilematical topics

resulted.from a need for a foundation in mathematics which would

affithó techhidian an opportunity to keep abreast of' techno-

logical changes as well as to develop andlytica:1 skills%

-60-



2. The participants b ieved that an,engineering technician heeded .

a

la knowledge of bas c science topics Which provide a foundation
le-

for Ole application of the skills-and knowledge in their particular

For example, chemical technicians, lid-rcated ort for a study '

of the'basic soiende of cheMistry. Electronic techni ans, on the

ther hand, indicated.an 'interest in the fundame als of electricity.

and 1.ictronics which explairi the electrical phenomena associated

with the applications of electronical and electricity.

3. For the topic-JOATA PROCESSING, all study participants except those

.in Architectural Technology believed that a knowlete of at least

_One scientific programming languag'e was importaht. In addition,

e.

respondents indicated an ihtergst in'the'siudy of COBOL. t

4. Based on the response patterns of employers and'graduates, grad- .

, r /.
uatejesponses were more supportive of a knowledge of i;isic

science and Mathematics topics. Employers on the other hand,

'tended t o support only those topics which were im mediately as eful

iu solving day-t9;1aY pi'oblems% This difference in respense

patterns can be attributed to the eng.ineering technicians' deSire

to stay abreast of technological change while employers appear
.1111

interested primarily in the knowledge and skills which-contri-

bute.to immediate productiono-

Recommendations for Further Stuft

Th.e general conclusion that employers and griduates perceive a need

for a kn wledge of,batie science and mathematics topics suggests that for-

mal education should meet this need. Insti.tutes'such as Wake

Technical Institute which are oifering.-Ehgineering Technology programs call',
, .

by incorporatingelhe feedback.,from employerS and graauates; design curriculums



s

to, meet the need of the Engineering TechnololfieAt. Therefore, the

results of this study can be used by Wake Technical Institute's Engineering

'Technology deiaTtments specifically and Engineering TeChno4ogy educators in

general in reviewing the basic science and mathematics content of their

curriculums. Given the limitatioVs of'time in a twa-year Engineering

Technology program and the importance of relevant subiect matter, curriculums

could be revised to better prepare engineering technicians tO perform job

dUties, as well as keep abreast of the ,rapidly chaniing fields of technology.

*.

4C
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Table 5 Summary of Basic Science and Mathematics Topics Most Needed'
by Engineering Technicians
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Table S SuMmary of Basic Science and MatheMatics Topics Most Needed
by Engineering Technici4ns
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,'AN ASSESSMENT OF aAsic SCIENCE 'AND
-MATHEMATICS KNOWLEDGE NEEDED IN'SELECTED

ENGINEERING TECHNICIAN FIELDS

INSTRUCTIONS:

, A
This survey is designed 'to identify the basic science and mathematics'topics
most needed by engineering iechnicians in performing their duties.' The
topics'listed in this.SUrvey aie potential'subjects for a two-year engineer-
ing technology curriculum. You are asked to evaluate the importance of the .

matchematics and science topics in,this survey according to the following
definitions. Please circle the number beside each item:Which indicates
what yOu feel to be.the,most appropriate response.

"1" means - essential knowledge foy adequate performance in this field of
technology. .

"2" means - desirable knowledge, but not essential to the performance of
Sob duties in this field. ("Desirable"4ndicates that this
knowledge itrould be helpful in certain related areas in which
technicians may be0me involved, either through changu in job
duties or as a result of advances instechnology which you can
fozesee.)

"3" means - knowledge that is not4peeded in performing the duties of an
engineering tecilnician in this fiekd.

Please circle.the letter-beside the engineering technician field for which
you are responding.

A. Architectural Technology
B. Chemi.cal Technology
C. Civil Engineering Technology
D. Computer Technorogy

-T. Electronic Engineering Technology
Industrial Engineering Technology
Other (Please specify),

TOPI6

A. Mechanics

41,t

4 .

1 4 3 1. Statics (vector,s and forces, equilibrium, torque, distributed
loads, trusses, fluid statics - pressure, density, buoyancy)

r
I

4
1

4 3 2, Fluid mechanics (fluid flow, pressure losses, piping sYstems),

1 3. Structure, properties and fabrication of materials (metad-
lurgy, chemical bonds, energy levels; properties of metals,
plastics, soifs,.concrete, wood; testing, neat treating,
forming) t"

'717



1 2

1 2 3

3

3

I '2.. 3

1 2 3

1 2 3

1 2 3

2 3

C.

1 2 3

3

3

D.

I 2

1 2 3

2

1 2' 3

1 2 13

Strength of materials (stress-5train relationships, moments,.
beam deglection)

4!

5. Dynamics (.friction work, energy, equations of motion,
velocity, Acceleration; rotational motion)

Fundamentalsof Eiectricity/EIectronics
A'

Electric fields, to include'the nature of Caimzinht

Magneitic fields, to'include the nature, of in4uctaae

D. C. electricity (current, voltage, resistance, power)

A. C. electricity (effectiv values, impedance, resonance,

power) ,

f As%
te)

Electronics (semi-conductors, transist6rs, circuits)

Elecitrical devicesr(motors, generAors, transformers).

7.^ Electromagnetbcs (Maxwell;s Hypothesisi
waves, Poy.nting Vectors).

MISM6

Light
f

electron)agnetic

.1. General theoxy.(waves, reflection, refraction)

2. Geometrical optics (lenses and

3. Physical optics (interference,
dispersion, lasers)

4.. Spectral analysis

'Sound

'

mirrors)

diffraction, polhrization,

1. General. eory (waves, oscillations,

pos itioq 4

PA,

brations, super:

2. Reception and transmission (radiation, scattering, absorp-

tion, dampift)

Heat
)

1. General thepry (temperature, specific
, ,

2. Heat transfer *(conduction, convection,

3. Thermodyndtics
entropy)

"1" r'Es4entia1

s

heat, ideal gas laws)

radj.ation)

(basic laws, energy cycles, gas laws,

.-72-
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F. Modern Physics' ,

1. Structure,of th: atom ,

'Relativity and quantum theorY

1 2 3,

1. 2-1/ 3

1- 2, '3

2.

3 'Fis§ion,.fusion,-and radioactivity

0,chemistry-
,

A. General chemistrk (atbmic structure, periodic table, basic
,reactions, oxidation-reduction equations,.equivalent weights,
c4eplidp bonds", compounds)

Quakitatie Chemkstry (setutions,'ionic'SPecies)

3- Quantitative chemistry (volumetric
bases; neutralization filtrations
metric analysis; instrumental metho

,,
analysis of acids and

,

toichiometry, gravi-
ds)-

Physical chemistry (atomid pheory, chemical thermodynamics,
e1d6traPhem1siiy,rphotochemistry)

2 .3, S. . Organic .chemisN, (hydrdc"arbons, compounds of carbon)
.

II'. Biology : ,

1 :2 3

3

S.

1. General biology (species formation, volution, cellular
structure, functioning.a,organisms)

Mic'rubiology (mic-ro-organisms biochistry
.wagte treatment)

4cology (man and nature; ecosystems),

Botany (plant,biology)

'Zoology qanilual biology)

6. Genetics,(eff cts of heredity;
genetics)

'

I.' hystal gpo gy (overall study of the earth with stress

1.: on 4"naMic añdriçtural aspects; landscape development,
:mountainsa compo ition of rocks;and minerals)

, a.

I. Geology (77

water and

reproduction,' poiulation

I ,
i

- ,.Economic geology (search for and exploitation of mineral
-rpsources such as metallic ores, fuels, and water)

lk

3.' .Structaral geology "(eirth structures ind relationships to
, forces which produce the structure$)

. . ,

Y 1 ,

4. Geophysics (earthquakes, metho4,of Mineral exploration)

-
S.Aydrology (science,of water cycle; runoff, drainage),

s

Essential
"a

- Desirable "3" - Nof Needed

:ON !73-
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J. .Data Processing

1 2 3 1. FORTRAN

1 2. Lox

3. Other (List).

3 a.

b.

2 3, c.

K. Algebra

3 1. Exponents and radicals

3 2.. Scientific notation

1 42 3 3. Algebraic,expressions - addition, subtraction, ultiplica-

tion, division

I

A

4. Solution of equations and word problems

S. Determinants and matrices use in solving systems of linear
equations

6. Algepraid 'solutions o systems of ecivations

2 3 7. Factoring

8. 'FraCiionA - addition, subtraction, pi tiplication division

it
. -.

1 2 3 9. S i IA of quadratic equations (ax
2

4. bx 0. c 0)

,

1 2 3 10. Complex; or imaginary, numbers
. . .

,

2 '3 11. Inequalities

2 3 12. Ratio and proportion

2, 3 1E. Progressions - arithmetic and geometrilf

4

'4
2 5 . 14. Series;\expansion of functions,

. Trigonometry 4'.

1 2 .3 1.. Angles (depees anicrradians)

,

2. TrigonqmptriC functions

1 2 ' 3: Applications of.right triangles

1 2 3 4, Oblique trianglellaw t;f:s-in'es.:nd law of cosines

1 5. Graphi o4iigonomptric. fuAtions
, * e

&
,,.

A r
-

A

r



1 2 6. Inverse trigonometric functions'

Logarithms

1 2 3 1. Exponential and logarithmic functions and, equations

1, 2

2. Logarithms o4trigonpmetric functions

N. Geometry - Figdres and Formulas.

1. Plane geometry - properties and relations of two-
dimensimial shapes

2. Solid geometry - three dimensional shapes

O. Analyvic Geometry

2 3 1. Rectangular Coordinates

2 3

3

"7. Solving e4uations and systems of-equations graphically

'Graphs of logarithmic functions

4. Polar coordinates

P. CaluIus,

3 1. Differentiation (slopes, rates)

2 3 Int8gration (areas.under curves, vofumes)

('
- 1 ,2 3 3. 'Differentiation of trigonometric functions and of 1og4rithms

2 3 4.. Differential equations,
. .

1 2 3 S. Laplace transfopls

Statistics4 Q.

2 1. Probability

2. Frequenay distributionS

3 3. -Variability (standard deviations, arithmetic meln)

4. Sampling*theory.

S. Hypothe'sis testing

COMMENTS: ,The space beloV is reserved-for any other comments, you may have
pertaiiting to th0 itudy.". for example, you may. wish tb be more specific
with regard to cOrtairi IL)pics that you feel to be too general; Or you,may
think of otheT topics that should be incl/ uded

1 ,0

c'
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'Mechanics (Items A.1. - A.S.)
Architectural Engineering Technology

ITEM GROUP

X

Static,2 Employers
10,Graduates

Combined

Fluid Employers
Mechanics GrOuates

Combined

properties, Emploie'rs
of \, Graduates
Matetials Combined

Strength
ok
Materials

Dynamics

Employers
Graduates
Combined,

Employers
Graduates°
Combined

RESPONSE CATEGORIES
Total

N
Essential 1' Desirable

2
Not Needed

.
28.57 64.29 e 7.14 14

56.25 37.50 6.25 .16

43.33 5.0.00 6.67 30

ft

7.14 35.71- 57.14 14

18.75 43.75 37.50 16

, 13.33 40.00 46.67 30

.

35.71 64.29' 0.00 14

75.00 18.75 6.25 16

56.67 49.00 i 3.33 30

42.86 50.00 7.14 14

. 62.50 25.00 12.50 16

53.33 36.67 10.00 30

o.00 50.00 50.00 14

25.0Q. 37.50 16

13.33 43.33 43.33 30

A

alb

N _ '



Table 7 Fundamentals of Electri ity/Electronics (Items B
Architectural Engineefing Technology ,

'GROUP

SPONSE CATE RIES
Totak,

Ess6tial De$irable . Not Needed --

,

,Electrical Employers 7.14

Devices 411' Graduates ' 18.75

Combined 13.33

Electric Employers 0.00 21.43

Fields . Graduates 12.50 37.50

Combined 6.67 30.40

Magnetis Employers 0.00 21.43

Fields Graduates 12.50 31.25

Combined 6.67 . 26,67

.

D.C. Employers 0430 '35.71

tlectrieity Graduates 12.50
Combined 6.67. 4y: ,

A.11C. Etployers 7.14 57.14

tlectricity Graduates 18.75 56.25

'Combined 13.33 56.67

0
Electronics Employers 040 7.14

Graduates 6.25 37.50

Combined 333 23.33

50.00
50%00
50.00

Electra- EmpIoy, 0.00 . 7.14 v
magne,tics 'Graduates 6.67 '26.67 '

Combined ' 3.45 17.24,

N

78.57 14

50.06 16

63.33 30

,78.57 14

56:25 16

66.67 30

..

' 64 .29 14

37.50 16

, 50.00 30

35.71 14

25.00 .16

30:00 30

92.86 14

56.25 16

30

42.86 14

31.25 '16

36.67 30

)

92.86 14

66.67 , 15

79.31, 29

4

(*I

-78-
J.
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Table Light (Itets C.1. - C.4.)
Architectural Engineeiing téchnology

ITEM GROUP

General iA,Employers

Theork . Graduates
Combined

Geometr
cal

'Optics;

Physical
Optics

Spectraa
Analysis

Employers
Graduates
Cabined

Employ
Graduat
Combined

Employers
GraduAtips

Combined

RESPONSE CATEGORIES"
Total

Essential Llesirable Not Needed

21.43 -, 42406 35.71 14

37.50 . 37.50 16
23.33 40.60 I 36.67 36

4.

0.0p 28.57 71.43
12.50 43.75 43.75

.14

16

6.67 36.67 56.67 30

0.00 28.57 71.43 14

0.00 43.75 56.25
0.00 36.67 63.33 30

0.00 0.00 100.00 14
12.50
6.67'

18.75

10.00
68.75
83.33

16

30

t

-79--



Table 9*.

I.
Sound 4Items D.1. - D.2.)

Architectural Engineering Thchnology

ITEM

.RESPONSE CATEGORIES
Total_

G4OUP
Essential Desirable . Not Needed

k %

eneral Employers 14 9 57.14- 14

Theory Graduates .75 56.25 25.00 16

Coibined 16.67 56.67 26.67 30

Reception Employers 0.00 35.71 64.29 14

and Trans-. Graduates 18.75 62.50 18.75 16

mission Combined 10.00 50.00 40.00 30
ft

6

-80-
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T4e 10 Heat (Itelps E.1. - E.3.)

Archite2fUial Engineering Technology

'ITEM GROUP,
RESPONSE CATEGORIES

Total,

Essential Desirable Not Needed
%

N

General
Theory

..

-Heat"

Transfer

Thermo-
dynamics

Employers
Graduates
Combined

Employers
'Graduates,
Combined

.

Employers
Gradtates
Comb6ned

42.86
31.25

)36.67

28.57
50.00
40.00

7.14,

25.00
16.67

28.57
4137.50
1.33.33

i

50.0Q
50.00
50.00

42,86
31.25
36.67

28.57
31.25
30.00 ,

21.43
0.00
10.00

5(00
43.75
.46.67

14

16

30

14

16

30,

14

16

30

S.

:
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Table 11 . Modern Physics (Items F.1, 'T.3.)
Architectural,Engin6erIng Technology

LTEM

Structure
of Atom_

ill

Fission
(Fusion,
'Atadio-
\activity

I.
a-

Relativity Employers 0.00 0:00 100.00 14

Graduates *6.25 31.25 62.50 16 \
Combined 3.33 16.67 80.00 30

4.

GROUP'
RESPONSE CATEGORIES iotal

Essent al Desirable Not Needed
%

N

Employers 0.00 0.00 100400 14

Graduates,

tombined
6.25
3.33

25.00
13-53

68175
83.33

16.

30

Employers: 0.00 0.00 100.00 14

Graduates r'l 12.50 18.75 68.75 16

Combined 6.67, 10.00 83.3 30-

4 41

.1)

, -82--
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'Table 112 Chemistry (Items G.1.
'Architectural Engineering Technology

ITEM GliOUP

'RESPONSE CATEGORIES

Essential Dasirable

General Employers 0.00! 28,57
Chemistry Graduates 12..50 25.00

, 'Combined 6:67 26.67
, N

,

\.
Qualita- Eli) layers 'N 0.00 . 0.00
tive Graduates 6.25 12.50
,Chemistry Combined 3 33 6.67

N.Qudntita- Employers
tive. Graduates
Chemistry. Combined

0.09
6.25.

a3. 3

,

Phyoical Employers 0.00 14.29
Chemistry Graduates 6.25 31.25

Combined 3.33 23.33

0.00

10.00

Organic Employers '0.00 7.14
Chemistry Graduates 6.25 164.75

Combined 3.33 13.-33

Net Neded

85.71 14 -

62.50 16

73.33 30

71.43 14

62.50 16
1166.67 30

Total

100.00 14

81.25 16 .

90:00 30

100.00 14

75.00 16

86.67 30

9'2.86 14
75.00 16
83.33 30

9 3

a



Table 13 Biology (Items H.1. H.6.)

Archi ectural Engineering Technology s

TEM ' GROUP
RESPONSE CATEGORIES

Essential Desirabke Not Needed
.%

Total

N .

General Employers 7.14 14.29

Bioltsgy Graduates mb 33.33

Combined 3.45 24.14

Micro- Employers 0.00 4 0.00

biology Greduates 6.67 33.33
Combined 3,-45 17.24

L
Ecology Empyers 21.43 28.57

43.75Graduates 6,25

Combined 13.33 36.67

Dotany Employers 0.00 35.71

Graduates - 6.25 31.25

Combined 3.33 33.33

Zoology Empyers 0.00 14.29

Graduates 6.25 12.50

-Combined 3.33, 1,3.33

Gene-tTc-Employers 0,00 7.69

Graduates 6.25 18.75

Combied ,3.45 13.79

78.57 14

66.67 15

72.41 29 ,

100.00 14

, . 60.00 15

79.31 29

50.00
50.00 .

14

16

50.00 30

64.29 14

62.50 16

63.33 30

.85:71 14

81.25. 16

83.33 . 30

92.3y, 13

7.5.40 16

82.76' -29

-84-
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Table 14 Geology (It&ms I.i. - 1.5.)
Architectural Engineering Technplogy

r

ITEM GROUP
RESPONSE CATEGORIES

, Total

Essential Desirable Not Needed

Employers 7.14 57:14 35.71
Graduates i 31.25 62.50 6.25
Combined 20.00 60.00 20.00

, 0

Employers 0.00 14.29 85.71
Graduates 12.50 50.00 37.50
Combined /6.67, 33..33 60.00

. .

EmploYers
i
0.00 21.43 78.57

Graduates 31.25 '37.30 31.25
Combined%

v _,

.

16.67 30 100 53.33

Employers 1).0 lip 21.43 78.57

.Graduates 25.00 25.00 50.00."
CoMbined .13.33 23.33- 63.33

Employers 0.00 71.43 28.57
Graduates 2540 75,00 *00
Combined, 13.33 73.33. 13.33

Physical
Geology

,

1

Economic
Geology

Structural
Geolagy

,.

Geophysics

,

rology

PI

16

30

.

14
16

30
i

14'
.

16

30

14

16

30

(

r.



Table 15 , Data Processing Utems J.1. - J.2.)
4 Architectural Engineering Techhology

V.

RESPONSE CATEGORIES
ROUP'

Essential Desirable
%

Not Needed.

V
; .

FORTRAN Employers 0.00, 28.57 71.43
Graduates 21.43 14.29 64.029

Combined 10.71 21.43 4 67.86
.

4.BASIC
Employlors 7.14 35.71 57.14

Graduates 16.67 33.33 ,50.00

Combined 11.54 34.62 53.85

To a

1 4

A

14

'12

26

AR

f

'o

4

3.

I

'AA(
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Table 16 Algebra (ftems

Architectural. Engineering Technology

TEM GROUP
RESPONSE CATEGORIES

Total

, t ,

tw

Essential
%

Desirable
96

Not Needed

,

Exponents Employers 35.71 42.86 21.43 14
and
Radicals

Graduates
s.COmbined

w

A6.67
41.38

33.33
37.93

120.00
20.69

15.
2 9

Scientific Employers 28.57 28.57 42.86 14 .

Notation. Graduates 46.67 40.0b 13.33 15
Combined 37.93 34.48 27,59 29

Alpbraic Employers 50.00 42.86 7.14 14'

expres- Graduates 60.00 26.67 13.33 15

sions Combined 55.17 34.48 10.34 29

-Equations Employers 71.43 21.43. 7.14 14
and Word Graduates 66.67 26:67 6.67. 15

Problems Cbmbined 68.97 24.14. 6.90 49.

pete .--it'nants
,

Employers
Graduates

8.57
46.67

57.14
40.00

14.129

13.\33.

14

15

Matrices Combined 37.93 48 28 13.72 29

Solutions Employers 42.86 50,00 7.14 14

to systems Graduates 60.00. 26.67 13.33 15

equations Combined 51.72 37.93 10.34 1.9

Factoring Employers 35.'1 42.86 21.43 14
Graduatgs 40.'00 40.00 20.00 1 5
Combined 41,38 20.69 29

Employers 71.43 21.43 7.14 14,Fractions
Graduates 86.67 6.b7 6.67 15

Combined 79.31 13.79 6.90 29

Quadratfc Employers 35.71 42.86 21.43 14

, Equations Graduates 46.67 4(1.00 13.33 1S

Combined 41.38 341.4..8 17.24 29

-87-



'.Table 16 Algebra (I.tems K.1.-K.14.)

(con't) Architectural Engineering Technology

GRCit

*RESPONSE CATEGORI S

Essential OesirAble

Complex el.

Imaginary
Numbers

Inequali-
ties ,

Ratio &
Propor-
tion

Progres-
sions

Series;
,Eipansions

Employers
Graduates
Combined

14.29
33.33
24.14

Employers 21743

Graduates 40.00

Combined, 31.03

Employers'

Graduates
Combined

Employers
Graduates
Combined

Employers
Graduates
Combined

57.14
73.33
65.52

21.43
46.67

34.48

14.29
46.67

31.03

21.43
40.00 k'

31.03

28.57
46.67
37.93 .

35.71
20.00

27.59

64..29

40.00
51.72

42.86
,33.33
37.93

Not Needed

64.29
26.67

44.83

50.00
13.33

31.03

7.14
6.67
.90

1 29-
3 33

13 79

4241
20.00
31.03

Total

14'

, 15

29

14
15

29

14;

2 9

1'4

15

29

14

15

29

N

'et*
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Table 17 Trigonometry '(Items - L.6.).

Architectural Engineering Technology

RESPONSE CATEGORIES
ITEM GROUP

Essential Desirable
0
0

Angles \Employers 78%57 21.43
) Graduates 93.33 0.00

Combined'
,

86.21 10.34

Trigono- Employers 28.57
metric Graduates

.71%43

86.67 6.67
Functions Combined

1

?9.31 17.24

,

Right. EmPlOyers 78.57 21.43
Jr.rangles Graduates 80.00 ,13.33

7931 17.-24.Combined
i

Oblique puployeros 71.43 28.57

Triangles Grácivats' 73.33 20.00 '

Combined 72.41 24.14

Graphs 50.00 50:00
of Trig

,Employers
Graduates 53.33 40.00

Functions 'Combined 51.72 44.83

Inverse Employers 28.57 64.29'

Trig Graduates ,53,33 40.00
Functions' CoMbined 41.38 51,72

Not Needed

,

Total

o.'oo
6.67

3.45

14

29

0:60 14

6.67i. 15

3.45 29

Y
0.00, .14

6.67, 15
3.45, 29

..

0.00 14

6.67!' ,15

3:45 129

0.00 1,4

6.67 15

3.45 29

7.14 14

6.Ô7 15
26.90 29



Tabl:e 1-8 Logarithms (Items M.1. - 4.2.)- -

Architectural Erlfineering Technology

I TEM GROUP

RESPONSE CATEGORIES ,4
Total

Essential

Exponential Employers 15.38

& Log Graduates 37.50

Functions Cotbined

L-
Logs
of Trig
Functions

Employers
:Graclu'ates

Combined

21.43
7.50

30.00

Desirable Not Needed
. %

38.46 46.15 13

56.25 '6.25 16

48.28 29

35.71 42.86 P4

50.00 12.50 16

43.33 26.67 SO.

-907-
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Table 19 Geometry - Figures and Formulas (Items N.1. - N.2.)
.Architectural Engineering I'echnology ,(

'ITEM

Plane
,Geometry

Solid
Geometry

.

RESPON-SE CATGORIES
GROUP

Essential

Emplbyers 64.29
Graduates 81.25
Combined 73.33

Employers 57.140
Graduates 75.00 r

COmbined 66.0

Desirable Not Needed

Total

35.71
6.25

110.00

42.86
12.50
26.67

f

0.00, --- 14

12.sp 16

6.67 . 30

,

0.00 14

12,50 16

6.67 30
afle

I -91-
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Table 20

AV

AnalytiC Geometry (Item's 0.4.)

Architectural Engineering Technology

.ITEM GROUP

RESPONSE CATEGORIES Total

Essential Desirable .s, Not Ne;ded

Aectangular Employers-
Coordinates G;.aduates

NGdmbined

57.14
ô8.75
63.33

28.57

18.75
25%33

,14.29
12,50
13.33

14

16
SO

Solving Employers 42,86 42.86 14.29 14

Equations Graduates 50.00 31.25 18.75- 16

Graphically Combilia. 46.67, 3667 16.67 30

Graphs of Employers 14.29 57.14 -'28.57 14

Log Graduates 43.75 31.25 25.00 ) 16

5unctions ebmbined 30.00 43.33
. .

1
26.67 30

Employers 7.14 57.14 35.71 4 .

Coordi- Graduates
nates Comb'ined

/, 37.50
23.33 .

50.00
53;33 -

12.50.

23.33

16
t30

4

4
r 11,:,



Table 21 Calculus, (Items P.1.
Architectural Engineering technology

ITEM GROUP
'11

RESPONSE,CATEGORIES

Essent ial

%

.Desirable Not'Needed

Differen=
tiation

Integra-
tion

Employers
Graduate's

Combined

Employeq
Gradpates
Combined

Differen-, Employer5,
tiation of' Graduates
Functions Combined

Differen-
tial

Equations

Laplace
Trans-
forms

Employers
Graduates
Cotbined

Employers
Graduates

I Comi5ined

7.14

50.00
30.00

29

75

00

7.69
37.50

24.14

7.69'
25.00
17.24

8.33
18.75
14.29

64.29
43.75
53.33

28-.57

16.67

14

16

30

57.14 28.57 14

50.00 6.25 :16

5333 16.67 30

23.08 69.23 13

37.50 .25.00 16
31.05 44.83 29

23.08' 69.23 13

56.25 18.75 16

41.38 41.38

,16.67 75.00 12

43 75 37.50 - 16

32.14 53.57

.-93-
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Statistics . (Items Q.I. Q.5.)

ArOitectural Engineerihg Tectinology

%RESPONSE CATEGORIES

ITEN GROUP
Essential

Probabil- Employers
A .ity Graduates 37.5Q

Combin'ed 20%00.

Frequency Emp,lers 0.00

Distribu7 GradUates 25.00

tions Combined .13.79

Varia- Employers 0.00

bility Graduates 18.75

Coibined 10.34

Sampling Employers 0.00

.Theory GraduateS 25.00

Combined 13.,79

Hypoihe-. Oployers 0.00
4.

SiS Graduates 18.75 .

Testing , CombiRed' 10.34

Desirable

7,14'
..43.75

26.67

0.00
56125
31.03

0.00
43.75
24.14

Q.00
43.75'
24.14

Total

Not Needed
0

92.86
18.75
53.33

100.00

14

16

30

12:50' 16

'51.72 .29

100.00 13

25.004 ,16

68.62 29

9
100\.00. 13 .

31.25- 16

62.07 29

100.00 15

37.50 16

65.52 29

(

-94-
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Table 23

ITEM

41

Statics

Fluid
Mechanics

>Properties
.of

Materials

',Strength
of
MaterIals

DynaTics

Mechanics (Itdms A.1..- A.5.)
C emical Technology

GRO6P,

Employers
Graduates
Combined

Employers
Graduates
Combined

411r

Employers 100.00
Graduates 33.33'

Combined 55.56

Employers
Graduates
Combined

Employers
Graduates,

Combined

I

ssential

33.33
16.67
22.22

33.33
33.33
33.3

-33.33.

0.0e
11.11

0.00
0.00
0 00
.sA

RESPONSE CATEGORIES'
'

S.

Desirable Not Neede,d
%

33.33 Al

06.67
5W6

50.00
44.44 .

0,00
50.00
33.33

33.33
16.67
22.22

66.67
100.00
88.89

33.33 ,

16.6.7

,22.22

33,33
16.67
22.22

0.00
16.67,

11.11

35.33
, 83.33

66.67

33.33
0.00

11.11

Total

3

6

9

3

6

9

3

6

9

3

6

9
4

3

6

4 4

4444444Y

-96--
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Table 24 Fundamentals of Electrioity/EleFtronics (Items-13.k, - B./.)

. Chemical Technology

ITEM GROUP

RESPONSE CATEGORIES

-t
Essential Desirable Not Needed

Total

Electric Employers 0.00 33..33

Fields Graduates 0.00 33.33

,66.67
66.67

.

Combined 0.00 33.33 66,67

Magnetic Employers 0,00 66.67 33.33

Fields- Graduates- 0.00 33.33 66.67

Combined'. 0.00 44,44 55.56

D.C. . Emproyers 0.00 100:.00 0.00

Electric'itysbraduates 16.67 50.00. 33.33

,
Combined 11.11 66.67 22.22

A.C. Employers. 0.00 100.00 0.db

Electricity Graduates
Combined

. 0.00
0.00

50.00
66.67

50.004,

33.33

Electronics Employers 0.00 33i3 66.67 ,

Graduates 0:00 50.00 H 50.02

Combined 0.00 44.44 .55.56

,

Electrical Emp16yers 0.00 66.67 33.33

Devices Graduates 16.67 33.33 50.00

Combined 11.11 44;44 44.44

'Electro- Employers 0.00 0.00 100.00

- magnetics Graduates 0.00 0.00 100.00

Combined 0.00 0.00 100.00
^

3
6

9

3

6

9

3

3

6

9

3 .

6
9

6

. 9

3
6

9



Table 25 Light (Items C.1. - C.4.)
Chetpical Technology

4

' ITEM GROUP
RESPONSE CATEGORIES To61

-N
Essential Desirable Not Needed. ,

0
% .

General Employers 0.00, , 0.00 100.0t ,

Theory Graduates 33.33 66.67 0.00

Combined 22.22 44.44 , 33.33

,

Geometrical Employers , 0.00 0.00 100.00 3

Optics Graduates_ 16.67 . 33,33 50.00 6 lit
Combined- 11.11 22.22 66.67 9

physical , Employers 0.00 33.33 66.67

Optics Graduates 16.67 '66.67 16.67 6

. Combined 11.11 '55.56 33.33 ,

Spectral Employers 0.00 33.33 66.67 3

Analysis Graduates 50.00 33.33 16.67 6

Combined 33.33 33.33 33.33 9

-98-
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Table 26 . Sound (Items D.1. - 6.2.).

e

Chemical Technology

ITEM CROUP

.RESNASE CAT:EGOkIES
Total /-

.

-Essential Desirabl
9-

.

Not Needed

, .

General '

,

Employers 0.00
. .

,-- 0:00 100.00 3
.

Theory Grdduates 0.00 83.33. - 16,67

Combined 0.00 '55,57, 44.44

k....

Reception Employers 0.00 33.33 66.67 3

and Graduates 16.67r 33.33 - 50.00 6

Transmis-
sion

Combined 11.11 33.33 55.56 9

11,

1
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'Tiible 27 Heat (Items E.1.- .3.)

Chemical-Technology

ITEM

kESPQNSE CATEGOkIES
{4

aROUP
TOtal

Essential Desirable Not Needed

General Employers 66.67 33.33 .0.G0 3

Theory, Graduates 50.00 50.00 0..00 6

Combined 54.56 44.44 0.00 9

Heat Employers 33.33 33.33 33433 3

Transfer Graduates 50.00 33.33 16.67 6

Combined 44.44 33.33 - 22.22 9

Thermo-
dynamics

Employers . 33.33
Graduates 66.67

33.33
33.33

33.33
0.00

-3

6

i COmbined 55.56 33.33 .11.11, 9
.

44.



Table 28. Modernjhyiics (Items F.1. - F.3.)

Chemical Technology 'T

ITEM . GROUP --

RESPONSE CATEGORIES'

Essential Desirable
%

Np Neede

`.Total

N

Structure Employers 33.33 33.33,

:33)

.
3

of Atom Graduates 83.33 1§:157' T01 6

Combined 66.67 '2Z.22 11.112 9

kti .

Relativity Employers 0.00 33.4- 66.67 3

Graduates 50.00 33.33
;

16.67 4,

Combined 33.33 33.3G 3333 9'

.

Fission, Employers 0.00%
Fusion, GrSduates 83.33 :

Radio- Combined 55.56

66.67 33.33

(),.00 '16.67

22%-22 -22o22

activity i ,

-101-

. 3

, 6 .

9
A.

*, /2



St.

A

e

Tahle 29

ITEM

General (

mistry

Qualita-
tive

Chemistry

Quantita-
.tiVe

Chemistry

Physical
Chemistry

Organic
Chemistry

Gbeigistry (Items G.1. -

Chemical Technology
G.S.)

GROUP
RESPONSE 'CATEGORIES

Essential
,

Desirable Not Needed

,

Employers 66.67 33.33 0.00
Graduates 100.00 - 0.0'0 0.00

. 88.89 11,11 0.00

Employers 66.67 0.0 33.33

Gra0uates 100.00 0.00 0.00
CombinFd 88.89 0.00 11.11

Employers, 66.67 0.00 33.33

Graduates,, 100.00 0.00 0.00

Combined 88.89 0.00 11.11

Employers', 0.00 66.67 33.33

Graduates 83.33 16.67 . 0.00

Combined 55.56 33.33 11 :11

7

Elioployers 33.33 33,63 31.33
Graduates 66.67 33.33 0.00

Combined 55.56. 33.33 11.11,

Total

3

3

6
9

3

6

9

3

6

9

,P

AM

Asi



Table-30 Biology, atepis H.i.
Chemitat Technology

- H.6.

J'YEM . GgouP

RtiPONSE CATEGORIES Total

,Essential Desirable Not Needed

'General Employeri 66.67 0.00 ,3

Biology Graduates 16.67 33.33 50.00 76
Combined 22.22 44,44 33.33 - 9

Micro-
biologr

Employers
Graduates

66.67
50.00

33.33
33.33

0.00,

16.67, ,

3
6

Combined .55.56 33.33 9

Ecology Empl4yers 33.33. 33.33 33.33 3

Graddates 0.00 50.00 80.00 6

Combinea 11.11 44.44 44.44 9

.0

Botany Employers 0.00 66.67 33.33 3

4 Graduates 16.67 16.67 66.67 6

Combined 11.11 53.33' 55.56 9

,

Zoology Employers 0.00 66.67 3

Gráduates 16.67 16.67 66.67 6

Comioiled 11.11 22.22
AN

66.67 9

Genetics Employers 0.00 .0.00 100..00 3

Graduates 0:00 16.67 83.33 6

Combined 0.00 11:11 88.89 9

-103-
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Tabl 31 Geblogy' I.1
Chemical Technology

104

I.5.)

V

ITEM 4 GROUP
RESPONSE CAtEGORIES

'Total

Essent01 Oesirable Nat leeded

.,/

Physicai Employers 0.00 - 66 7 33,33 3

Geol'ogy : Graduates 16 16.67 66.67 6

Combined 11. 45.33 55.56 9

_

Economic 33.35 33.33 33.33 3

Geology
.EmploYeus
.Graduates 33.33 33.33 33.33 6

Combined 33.33 33:33 33.33 9

Structural Employers (1.0iii 33.35 66.67 3

Geology Graduates 16.67 33.33 50.00 6

Combined 11.11 33.33 55.56 9

Geophys.ics Employers 0.00 53.53 66.67 3

Graduates 16.67 ' 16.6' 66.67 6

Combined 11.11 22.22 .66.67 9

Hydrology, Employers 66.67 0.00 33.33 3

Graduates 33.33 0.00 66.67 6

Combilled 44.44 0.6 55.56 9



Tab4e 32 Data Ptdcessing (Items J.1. J.2.)

ChemiCal'Technology

ITE!4 'GROUP

RESPON§E CATECORIES

Essential, Desirablà ,Not Needed

Total
N.

L

. .._.

FORTRAN _Employers 0.60 0.00 160.00 '2

Graduates 33.33 SD.00 16.67 6
.

Combined 25.00 37.50 37.50 8 16

BASIC Employers 0.00 33.33 66.67 3

Graduates 16.67 83.33 49:00 6

Combined 11.11 66.67 112.22 9



Tables33 ,. Q4gebra (Items K.I. 7 K.14.),

, .,,-- Chemical Techmalogy

-Arum GROUP
RESPONSE dATEGORrES

Essential Desirable Not Needed

4 Total

Exponents.
and

1

Radicals

Employers
Graduates'

Combined

Scientific Employers
Notation Graduates

Combined

Algebraic Employers
expres- Graduates
sions r Combined

Equations Employers.
and Word Graduates
Problems Combined'

Determi-
nants
Matrices

Solutions
to systems
equations

Facoring

Fractions

Quadratic
gq).1a,ttops

100:00
66.67
77.78

33.33
83.33
66.67

100.00
66.67,

77.78

100.00
100.00
100.00

Employers, 0.00

Graduates 33.33

Combined . 22.22

Employers
Graduates
Combined

Employers
Graduates
,Cor6ined

C,

Employers
Graduates
Combined .

s

EmNoYeFs
Graduat6s
Combined

6

33.33
66.67
55.56

33.33
66.67
55.56

100.00'
100.00
100.00

66.67
66,67

64.67

0.00
33.33

)
1,22.22

66.67
16.67

33.33,

0.00
33.33
22.22 .

0.0'0

0.00
0.00

66.67
66.67
6/6.67

66 67
33.33
44.44

66.67
33.33
44.44

0.00
0.00

0.00

0.00
33.33
22.22'

.11 6,

-106-

0.00 3

0.00 6

, 0.00 ' 9

0.00 3

0.00 6

0.00 % 9

0.00 3

0.00 6

0.00 9

'0.00 3

0.00 6

0.00 9.

33.33 3

0.Q0 6

11.11 9

0.00 3

0.00 6

0.00 9

0.00 3

0.00 6

0.00 9

0.00 3

0.00 -6

0.00 9

33.3S 3
6

11.11 9-



4

'able 33 Algebra
(con't) Chemical

Iiems.K.1.t- K.14.1
echnology v

'ITEM

'RESPONSE CATEGORIES,

40

Tbtal
.GROUP

Essential Desirable `Not.Needed
N

Complex & .%EimPloYers
Imaginary Graduates
Numbers Combined

0.00
-33:33
22.22

,

,, 33.33
50:00
44.44

66:67
16.67 -

33.33

3

6

9

Inequal
ties..

Employers
Graduates

0.00
16.67

50.00
83.33

50.00
0.00

2 ,

6

Combined 12.50 75.00 12.50 5

Ratio 4 Employers 100.00 0.00 0.00 3

Graduates 83.33, 16.67 0.00 6.Propor-

tion Coibined 88.89' 11.11 0.00 9
A .

j .

Progres- Employers 33.33 0.00 66.67' 3

sions . Graduates 50.00 50.00 0.00 6

Combined - 44.44 33.33 22.22 9

iesv,

ansigs
Employers
Graduates

0,00
50.00

35.35
50.00

66.67
.0.00

3

6

Combined 33.33 44.44 22.22 9

4



Table 34 Trisonometry (items

Cbemical'Technolou.-pp-7.

-

ITEM

RESPONSE CATEGORIES\
Total

GROUP
Essential Desirable Not Needed

Angles EmPloyers 33.33 66.67 0.00 3

Graduates 83.33 0.00- 16167 6

Combined 66.67 22.22 11.11 9

Trigono- Employer's 33.33 66.67 .0.00 3

metric Graduates 83.33 0.00 16.67 6.

Functions , Combined 66.67 22.22 , 11,11 9

At.

Right 'Employers 66.67 , 33,33 , 0.00 2

Triangles Graduates 83.,53 0.00 16.67 6

Combindd 77.78 11.11 11.11 8

Oblique - Employers 33.33 66.67 0.00 3

Triangles Graduates 83.33 0.00 16.67 6

Combined 66.67 22.22 11%11 9

Graphs
of Tr'ig

Employers
Graduates

33.33
66.67

33.33
16.67

33.33
16.67

3
6

Functions Combined .55.56 22.22 22.22 9

Inve#se EMployers 33.33 33-4.33 33.33 3

trig Graduates 50.00 33.33 16.67 6

Functions Combined 44.44 33.33 22.22 9



4

Table 35 Logarithms (Items M.1.
Chemical Technology-

- M.2.)

ITEM GRd1.11,

'RESPONSE CATEGORIES
Total

Essential\ Desirable Not Needed
96,

Enonentia EmploYers 33.33 6.67 0.60 3

&,Log Graduates 50.00 33.33 16.67 6

Functions Combined .44.44 44.44 11:11 9

- ,

Logs of Employers 0.00. 66.67 33.33 3

*Trig Graduates 50.00 .' 33.33' 16.67 6

Functions Combined 33.33 44.44 22.22 9

1 9



Table 36 Geometry - Figdres and Formulas (Iteqs.N.1. -'N.2.)
' Chemical Technology J1

ITEM .GROUP

Plane
Geometry

,-

Solid
Geometry

.

--REsIDONSE 6.ATEGORIES
Total

Essential Desirable
%.

,Not Needed

,

Employers 66.67 0.007 33.33
Graduates
Combined

16.67,

33.33
66.67.
44,44

16.67
22.22

6-

. *
t

'Employers 66.67 4.D.00 33.33 3

Graduates 16.67 66.67 16.67 6

Combined 33.33 44.44 22.22 9

A



^

Table 37 Analytic Geometpy (Items 0.1. - 0.4.)
Chemical Techinology

'ITEM

( 'R,ESPONSE CATEGORIiS

caouP .

Essential , Desirabld Not Needed

Rectangular EiPloyers
Coordinates Graduates

33.33
16.67

33.33
66.67 316:367

Combined 22.22 55.56 22.22

Solving Employers 33.33 33.33 33.33
.Equations Graduates 16.67 83.33 0.00

Graphically Combined 22.22 66.67 11.11

,raphs of Employers 0.00 33.33 66.67

og Graduates 33.33 50.00 16.67..

Functions, Combii)r 22.22 44.44 33.33

Polar Employers 0.00 66.67, 33.33

Coordi- Graduates 16.67 '50.00
i
33.33

nate.s Combined 11.11 55.56 33.33

Total
N

3

6 r-
9

3

6
/

9 /

/

,

3

, 6

-

3

6

9



Table 38 Calculus (Items-P.1. -

liemiCal Technology.

ITEM GROUP
RESPONSEZATEGORIES

Essential Desirable' N t.Needed

47:41114k

Total
.N

Differen- -Empldyers
tiation Graduates

Combined

Integra- Employers
tion Graduates

Combined

Differen- Employers
tiation.of Graduates
Functions Combined

V

Differen- Employers
,

0.00 - 3333 116.67 3

tial Qraduates 50.00 33.33 16.67 6
,

Equations Combined 33.335. 33.33 33.33 9

,33.31 66.67 10.00 3

66.67 16.67 16.67 6

55.56 11.11; 9.

.3333 66.67 0.00 3

66.67 33.33 0.00 .6

55.56 44.44 0.00 9

0.00 66.67 .i.' 33.33.
5.0.00 33.33. .16.67 6

33.33' 44.44' .22.22 -9

Laplace EmploYers
Trans-1 Graduates
forms Combined.
,

.!.

. .. ,

0.00: 33.33 . 66.67 3.

33.3: 16.67. .50.00 '6

22.2; 22;22 .55.56 . .9

rrt.
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Table 39 Statistics (Items Q.1. - Q.S.
Chemical Technology

'ITE4 ,GROUP

RESPONSE CATEGORIES'

Essential Desirable Not Needed
%

Total
N-

,

Probabil- Employers .0.00

ity GraduAtes.. 5040._
Combined 33 33,

. D

4
100,00 0.00 3

50,00y 0...00', : 6

66,67 0.00 9

Frequtncy Employers 0.00 . 33.33

Distribu- Graduates 50.00 50.00

tions , Combined 33.33 , 44.44

Varia- Employers (1.00 33.33

.Graduates 66.67 33.33.bility
Combined 44.44 33.33

Sampling
Theory

Hypothe-
sis .

.Testing

EmpioyerS
Graduates
Combined

Employers
Graduates
Combined

0,00
33.33
22.22

. 33:3S
22.22

14.

33.33
66.67

..---.N55.56

33.33
33.33
33.33

66.67 .3

0.00 6

22.22 9

66%67
0.00

22.22

6

9

66.67 3

0%00 6

22.22 9

66.67
33.33
44.

3

a

,)

4



Appendix D

Civil EngiAering Technqlogy
Tables



fable 40

ITEM

Statics

Fluid..

Mechanics-

Prdperties
of
Materials

Strength
of
Materials

bynamics
0

Mechanics (ftemis A.1, - A.5.)
Civil Engineering Technology

GROUP
R2SPONSE cATE6ORIES

Total

Essential
%

4

Desirable. Not Needed,
%

.,

Employers 58.33 37.50 4.17 24
Graduates , 60.78 37.25 1.96 51,
Combined 60.00 37.33 2.67

EMployers 37.50 41.67 20.83 24

Graduates 39.221 , 47.06 3.73 51

Combined 38'.67 45.33 16.00 75

Employers 52.17 39:13 8.70 23

Graduates. 49.02 45.10 5.88 51

,:CoMbined 50.00 43.24 0 6.76 74.

Employers 52.0a 40'.00 8.00 25

Graduates 64.00 34.00 , 2.00 SO

Combined 60.00 36.00 4.00 75

Employers 32 .00 40.91p 28,00 25

Graduates 28.00 52.00 20.00 SO

Combined 29,33 4A.00 22.67 75

_



1,

Table 41 Fundamentals of Electricity/Electronics (Items B.1.
'Civil Engineering Techiplogy

- B.7.)

ITEM GROUP

RESPONSE CATEGORIES
Total

Essential Desirable Not Needed

Electric Employers 4.17 16.67 79.17 24
Fields Graduates 6.12 46.94 46.94 49

Combified - 5.48 .36.99 57.53 73

,
..

Magnetic Employers 4.17 16.67 79.17 24
Fields .Graduates 8.16 44.90 46.94 49

Combined 6.85 35.62 57.53 73

,---
.

D. C. Employers 8.33 37.50 54.17 -24

Electricity Graduate§ 10.20 51.02 38.78 49

Combined 9.59 46.58 43.84 73

A. C.,

,

Employers 8.00 40.00 52,00 -25
Electricity Graduates 10.20 51.02 38.78 49

Combined 9,46 47.30 43.24 74

Electronics Employers 4.17 25.00 70.83' 24

Graduates 6.12 40.82 53.06 49
Combined 5.48 35.62 58.00 73

Electrical Fimployers 8.00 28.00 64.00 25

'Devices Graduates 8.16 51.02 40.82 49

Combined 8,11 :43.24 48.65 74-

Electro- Employers 4.17 0.00 95.83 24

magnetic§ Graduates '2.04 36.73 61.22 49
Combined . 2.74 24.60 72.60 73

12 h

tikr
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Table 42

-Yr

Light (Items C.I. - C.4.)
Civil Engineering Technology 0

ITEM- GROUP'

RESPONSE CATEGORIES
Total

Essential -Desirable Not Needed
%

-

General Employers 0.00 36,00 64.00 25

Theory L.aduates 10.00 56.00 34.00 50

COmbined
1

6.67 49.33 , 44.00 75

Geometri- Empl ers 4., 00 . 24.00- 7200 25

cal Gradu s 8.00 44.00 48.00 50

Optics Comlidne 6.67
,

.37.33 56.00 75

Physical Employers., 4.00 20.00 76.00 25

Optics GraduateS 4.00 '42.00 54.00
1

56
.04

jCombined 4.00 34.67 61.33 75

Spectral Employers
.,

0.00 24.00 76.00 25

Analysis Graduatbs 38.00 62.00 50

Combined
.0.00
0.00 33.33 66.67 75

'



Tahle 43 Sound (Items D.1. - D.2.)
Engineering Technology

\.14SPQN5E CATiGORIES
ITEM Gm'?

Essential
%

Desirable

General Employers '0.00 36.00
Theory Graduates 6.00 50.00

Combined 4.00 45.33

Reception
ansl Trans

Employers
Graduates'

0.00
0.00

24.00
46.06

mission Combined .0.00 38.67

Not Needed

-Total
N'

64:00 25

44.00 50

50.67 75

76.00
54.00
61.33

25
50
75

AO
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Tab4e ;44 Hgat.(ittims E,1.

Civil.Engineering.Technology

ITEM

, General
Theory

Heat
'- Transfer

'Thermo-
dynamics

RESPONSE CATEGORIES

GROUP
Toni

Essential
%

DeSirable
%,'

Not Needed
%

Employevs 8,33 50.00 41.67 24

Graduates 42.00 30.00 50

Combined 21.62 44.59 33.78 .74

¶inployers 4.00 0.00 48.00 25

Graduates 18.00 50.00, 32:00 50

Combined 13.33 49.33 37:33 75

Employers . 4.17 41.67 54.17 24

Graduates 24.00 32.00 44.00 50,

Combined 17.57 35.14 47.30 74



. Table 45 Modern, Phy,sicS (IteMs F.1. F.3.)

Civil Engiheering Technology

RESPONSE'CATEGORIES
Total

Essential Desirable Not Needed

Structure Edployers 0.00 32.00 68.00 25
of Atom Graduates 7.84 41.18 50.98 51

Combined 5.26 38.16 56.58 76

,..

Re'lativity Employers 0.00 24.00 76.00 25

Graduates 588 29.41 64.71 , 51

'Combined 395 27.63 68.42
...

76

Fission, Employers 0.00 '16.00 84.00 25

Fusion, Graduates 7.84 ,'35.29 56.86 151
Radio- .Combined
activity

5.26 28.95 65.79 76



'fable 46 C4mistry (Items G.1. - G.5.)
Civil Engineering TechnOlogy

ITW

General
Chemdstry.

Qualita-
tive

Chemistry

Quantita-
dole -

.ChemIstry

Physical
Chemistry

Organic
Chemistry

GROLd
RESPONSE CATEGORIiS

Total

Essential Desirable Not Needed

Employers 16.00 40.00 44.0a 25

Graduates 14.00 46.00 40.00 50

Combined 14.67 44.00 41.33 75

Employers . 4.00 20:00 . 76.00 25

10.00 26.00 64.00 ,50.Graduates
Combined 8.00 24.00. 68.00 75

Employers 4.00 20,.00 76.00 25

Graduates 10.00 24.0Q 66.00 50

Combined ' 8.00 22.67 69.33 .75

Employers 0.00 20.00 S0.00 25

Graduites 6.00 30.00 64.00 .5

Combined 4.00 26.67 69.33 .7 5

Employers 4.00 16.00 80.00 25

Graduates % 10.00 26.00 64.00 50

Combined , 8.00 22.67 69.33 75.

1.

,



Table 47 Biology (Items H.1.,-
Civil Engineering Technology

ITEM GROUP
RESPONE CATEGORIES

Essential Desirable
%

Not Ileeded

General Employers 4.00 28.00 68.00
Biology Graduates 8.16 32.65 59.18

Combined 6.76 31.08 62.16
4

'Micro- Employers 8.00 24.00 68.00
biology Graduates 12.24 30.61 57.14

Combined 10.81 28.38 60.81

Ecology. Employers 4.00 40.60 56.00
Graduates 12.24 38.78 48.98
Combined 9.46 39.19 51.35

Botany Employers 4.00 16.00 80.00
Graduates 0.00 28.57 71.43

Combined
,

tit

1.35 24.32 74.32

Zoology Employers 4.00 4.00 92.00 ,

Graduates 0.00 16.33 83.67
Combined 1.35 12.16 86.49

Genetics Employers 0.00 4.00 96.00
Gpduates 0.00 10.20 89.80

Cambined. 0.00 8.11 91.89

Total
N

25
49
74

257
49
74

25

49

74

25
49
74

25

49
74

25
49
74

ii
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Table 42 Geology (Items I.1. - I.5.)
Civil Engineering Technology

ITEM . GROUP
RESP0N2E CATEGORIES

'Total

Essential
%

Desirable Not Needed

Physical Employers 36.00 52.00 12.00 25

Geology' Graduates 35.29 54.90 9,80 51

Combined 35.53 53.95 10.53 76

Economic Employers , ,12.50 33.33 54.17 24

Geology Graduates 15.69 4.02 35.29 51

Combined 14.67 44.00 41.33 75

Structural Employers 20.83 41.67 37,50 24

Geology Graduates 2Q.41 43-.14 27.45 51

Combined 26:67 42.157 30;67 75

eGeophy;sics /Enployers 8.70 21.74 69.57 23

Graduates 13.73 47,06 39.22 51

Combined 12.16 39.19 48.65 74

Hydrology Employers 60.00 32.00 8.00
Graduates 61.54 34.62 3.85

Comi4ned 61.04 . 33.77 5.19 77

sA

6""



Table 49 Data Processing (Items J.1. J.2.)
Civil Engineering Technology

yTEm cilouP

RESPONSE CATEGORIES
Total

Essential Desirable, Not Nebded
%

FORTRAN Employers 20.00 45.00 35.00 20
Graduates 36.17 27.66 36.17 47

Combined 31.34 32.84 35.82 67

BASIC Employers 22.73 -45.45 31.82 22

'Graduates 36.96 34.78 28.26
//

46
Combined 32.35 38.24 29.41 68



41

Table SO

ITEM

imeints

and
Radicals

Notati§n

gebfaic
expre
sionl

Equa a.ons

and Wrd
Prob

%

Deterili-

nants/ &

Matrices

So utions
to systems
e uations

1.4
Factoring

Fractions

Quadratic
Equations

,

Algebra (Items K.I. - K:14.)
Civil Engineering Technology

`

RESPONSE CATEGOAIES
, Total

GROUP
Eisential Desirable Not Needed

N.

Employers 68.00 20.0d 12.00 25

Graduates 75.00 23.00 1.92 52

Combined 72.73 22.08 5.19 77

Employers, 52:00 36.00 12.00

Graduates 75.00 21.15 3.85 '52

Cambined 057.53 25.97 6.49 7 7 ,

V

Employers 100.00 0.00 0.00 25

Graduates, 90.38. 9.62 0,00 52

Combined 93.51 6.49 77

Employers 72.00 24.00 4.00 . 25

Graduates 86.54 11.54 1,92' 52

Combined 81.82 15.58 2.60 77

Employers 44.00 28.00 28.00 25

Graduates 57.69 28.85 13.46 52

Combined 53.25 28.57 18.18 77

Employer 68.00 28.00 4.00 25

Graduates
Combined

Employers

71.15
70.13

64.00

25.00
25.97

24.00

3.85
3.90

12.00

te,
52
77

Graduates 63.46 .26.92 9.62 52

Combined 63;64 25.97 10.39 '7 7

'Employers 96.00 4.00 0.00 2 5

Graduates 88.46 11.54 0.00 52.- 1,7
'

Combined 90.91 9.09 0.00 '7 7

Employers 72.00 20.00 8.00 25

Graduates 69.23 21.15 9.62 52

Combined 70.13 20.78 9.09 77



lible 50
(con t) Civil . Engineering Technology

Algebra (Items K.1. K.14:)

ITEM GROUP'
RESPONSE. CATEGORIES

Esential ,Dekrable Not Needed

Total

Comp Employers 40.00- 24 00,

ginary , raduates 46.15 34.62,

Numbers Combined 44.16 31.17
t ,

Inect Employers 40.00 20.00
iti s Graduates 53.85 30.77

Combined 49.35 27.27

Ratio & Employers 84.06 "12.00
Propor- Graduates 84,62 15.38
tion combined 84.42 14.29

-

Progres- Employers '54.17 . 41.67
sions "GradUates 59.62 28.85

Combined 57.89 32 89

36.00 . 25

19.23 *-52

24.68 77

40.00 25
15.38 52

23.38 77

4.00
0.00

.25

52

1.30 77

4.17, 24

11.54. .52

9.21 76

Seriesi Employers 45.83 2'9.17 25.00

' "Expanions Graduates 44.23, 42.31 . 1346,'
Combined 44.74 38.16 ;7.11

. e 52

76



)'able 51 Trigonometry (Items L.1. - L.6.)

Civil Engineering Technology

ITEM GROUP

Angles Employers
Graduates-
Combined

Trigono- Employers
'metric Graduateq
Functions Combined

Right
Triang(les

Oblique
Triangles

players
aduates
ombined

Employers
GraduateS
Combined

Graphs Employers
of Trig .Gkaduates

Functions ,Combined

. Inverse
trig
Functions

Employers
Graduates
Combined

RESPONSE CATEGORIES Total

Essentital Desirable Not Needed

"100.00

100.00
100.00

.0.00
0.00

0..00

0.00

0.00

25
52

,77

96.00 4.00 0.00 25

94.23 5.77 0.00 52

94.81 "5.19 , 0. 00 77

.4

40
-96.00 4.0-9 0 . 00

96.15, 3.85 . 0 . 00 52

96.10 3:.90 77

96.00 4.00 0.00 2 5

96.15' 3.85 0.00 52

96.1Q 3.90 0.90 77

64.00 28.00 8.00 2 5

67.31 25.00 7.69 52

6643 25.97 7.79 77,

64.00 24.00 12.00 25

69.23 23.08 7.69 52

67.53 23.38 9.09 77
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Table Logarithms (Items 1.1. - M.2.)
Civil Engineering-Technology

ITEM GROUP
RESPONSE CATEGORIES

Essential Desir4ble Not Needed

%

Total
'N

Exponential
& Log
Functi&ns

Logs

of Trig
FUnctions'

Employers 28.00 64.00
Graduates 42.31 34.62
Combined 37.66 44.16

Employers 28.00 60.00
Graduates 38.46 40.38
Collpined 35.06 46.75

8.00
23.08
18.v18;

12.00 ,

21.15
18.18

25

52

77

25
52

, 77

ale

e-40



Taille 53 Geometry %, Figurei and Formulas" (I.tey N.1. N.2.)

Civil Engineering Technology

RESPONSE:CATEGORIES:-

ITEM GROUP
Essential

Plane Employers 84.00 .

Geometry Graduates 84.62
Combined 84.42

t

Solid - Employers 604
Geometry Graduates 40.77

Combined .03

" Total'

Desirable Not Nepded
N

16.00 0.00 25

13.46 1.92 52

14.29 1.30 77

24. 00f,-: 16. 00 2 g

19, 1.3 0. 00 52

20.78 5.19 77

av

40110

II

9



..

Table 54 Analytic Geotetry (Items, 0.1. - 0.4.)
Civil Engineering Technology ,

ITEM_

e,

GROUP

f"\\

-RESPONSE -CATEGORIES

Essential Desirable Not Needed

Total

Rectangular'Emp1oyers 64.00 20.00 16.00 25.

Coordinates Graduates 80.77 15.38 3.85 52
Combined 75.32 16.88 779 77

Solving Employers 56.00 ' 28.00 16.00 25
-Equations Graduates 63.46 32.69 3.85 52

Graphically Combined 61.04 31:17 7.79 77

Graphs of Employers 24.00 36.00 40.0 25
Log Graduates 38.46 40.38 21.15 52
Functions Combined 33.77 38.96 27.27 77

.

Polar Employers 44.00 28.00 28.00 25
Coordi- Graduates . 67.31 28.85 3.85 52
nates Combined , sp.74 28.57, 11.69 77

.
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Table 55 Calculus (Items P.1. - P.5.)
Civil Engineering Technology

ITEM GROUP

RESPONSCATEGORIES

Essential Desirable Not Needed

Total

Differen-
tiation

Integra-
tion

Differen-
tiation 'of

Functions

Differelk-_

tial
Equations ' Combined.

Employers 52.00
Graduates , 71.15

Combined, 64.94

.timp1oyers 40.00
Graduates 69.23
Combined 59.74

Employers 29.17

Graduates 42.31

Combined . 38.16

Alles

Employers, 25.00

Graduates 44.23
38.16.

Laplace
Trans-
forms

Employers
Graduates
Combined

12.50
20.00,
17.57

24.00
21.15
22.08

32.00
23.08
25.97

20.83
38.46
32.89

25.00
38.46
34.21

25.00
44.00
37.84

24.00
7.69

12.99

28.00
7.69

14,29

50.00
19.23
28.95

50.00
17.31
27.63

62.50 ,

36.00"

44.59

25

52

77

25

52
7 7

2 4

. 52

76

.- 24

52

76

24

SO
74



Tab e 5 Statistics' (Items Q.1. -A.S.)
. Civil Engineeriftg Technology -

ITEM

Probabil-
ity,

Frequency
Distribu-
tions

Varia-
bility

-Sampling
Theory
.-

Hypothe-
sis
Testing .

RESPONSE CATEGORIES
GROUP

Essential
%

.Desirat;le

%

Employers . 24,00

-25.00

48.00
Graduates 51.92
Combined

i

24.68 50.65

Employers --' 16.00 28.00
Graduates 17.31 46.15
Combined

.
16.88 40.26

Emp yers 20.00 32.00
Gradu tes 21.15 48.08
Combined 20.78 '42.86

..

Employers 20..00 20;00
Graduates c 15.69 43.14 .

Combined. 17.11 35.53

Employers 8.00 28.00.
Graduates 9.80 49.02
Combined 9.21 42:11

Not Needed
%

Total.

N,.

28.00 425

23.08 ,52
24.68 1,77

56.00 25
36.54 52

42.86 77

48.00 25

30.77, .52.

36.36 . '77

.

60,00- 25

41,18 51
.4737 76

64.00
41.18
'48.68

25

51

76



Appendix E

Computer Technology
Tables
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Table 57

4.

Mechanics (Items A.1. - A.S.)
Computer Technology

ITEM GROUP
RESPONSE CATEGORIES

Total

Essential Desirable Not Needed

Staties Employers 0.00 20;00 80.00 10
.Graduates 10.00 60.60 30.00 10

Cambined 5.00 40.00 55.00 20

Fluid Employers 10.00 '10.00 80.00 10
Mechanics Graduates 0.00 40.00 60.00 10

Combined 5.00 25.00 70.00 20

Properties Employers 0.00 20.00 80.00 10
of Graduates 10.00 50.00 40,00 10
Materials Combined 5.00 35.00 60.00 20

Strength Employers 0.00 20.00 80.00 10
of Graduates 20100. 10.00 70.00 . 10

Materials Combined 10.00 15,00 75.00 20

Dynathics Employers 0.00 30.00 70,00 10

Graduates 20.00 30.00 30.00 10

Combined 10.017 40.00 50.00 20



Table 58 ,
Fundamentals of Electricity/Electrbnics (Items B.1.,- p.7)
Computer Technology

2
ITEM GROUP

RESPONSE CATEGORIES

Essential Desirable.

Electric EmplaYers 60.00 20.00

Fields Graduates 70.00 30.00

Combined 65.00 25.00

Magnetic Employers 50.00 20.00
,

Fields Graduates 70.00 20.00

Combined 60.00 20.00

D.C. Employers 80.00 0.00

Electrricity Graduates , 90.00 0.00

Combined 85.00 0.00

A.C. mployers 80;00 0.00

Electrici y raduates 100.00 0.00

Combined 90.00 0.00

Electronics Employers 70.00 20.00

Graduates 90.00 0.00

Combined 80.00 10.00

Electrical Employers 60.00 20.00

Devices Graduates 90.00 10.00

Combined 75.00 15.00

Electro- Employers 40.00 20.00

Magnetics Graduates 40.00 50.00

Combined 40.00 35.00

Not Needed

Total

N

20.00

0.00
10.00

10

10
20

30.00 10 '

10.00 10

20.00 20

20.00 10

10.00 10

-15.00 20

20.00 10

0.00 10

10.00 .20

10.00
10.00

. 10.00

40.00'

0.00

10.00

10

10
20

10

10

20

40.00 10

10.00 10

25.00 20

,f;



Table 59 Light (Items C.1. - C.4.)
Computer Technology

ITEM GROUP

RESPONSE CATEGORIES Total

4
Essential Desirable' Nieded

General Employers 0.00 40.00 60.00 10

Theory Graduates 20.00 70.00 10.00 10

Combined 10.00 55.00 35.00 20 '

Geometrical Employers 0.00 _40.00 60.00 10

Optics Graduates 10:00 60.00 . 30.00 10

Combined 5.00 50.00 45.00 20

Physical Employers 10.00 40.00 50.00 10

Optics Graduates 10.00 70.00 20.00 10

Combined 10.00 55.00 35.00 20 -

SPectral Employers 0.00 11.11 88.89 9

Analysis
- ,

Graduates 0.00 33.33 66.67 9

Combined 0.00 . 22.22 77.78 18



Table 60 Sound (Items D.1. - D.2)
Computer Technology

ITEM . GROUP

ESPONSE CATEGORIES

Essential Desirable Not Needed

Total

Nil

General Employers 0.00 40.00 60.00 10
Theory Graduates 30.00 140.00 30.00 10

. Combined 15.00 40.00 45,00 20

- ,

Receptidn Employers 0.00 40.00 . 60.00 10
and , Graduates 40.00 40.00 20.00 1,0

Transmis- Combined 20.00 40.00
.....,,

40.00 20
sion .



Table 01 Heat (Items E.1. - E.3)
Computer Technology

ITEM GROUP

4.

RESPONSE CATEGORIES
Total

Essential Desirable Not Needed

e '

General Employers 0.00 30.00 70,00 10
Theory Graduates 30.00 50.00 20.00 10

Combined 15.00 40.00 45.00 20 ,

Heat Employers 0.00 50.00 50.00 I0
Transfer .Graduates 10.00 90.00 0.00 10

Combined 5.00 70.00
,

25.00 20

Thermo- Employers 0.00 10.00 90,00 10
dynamics Graduates 0.00 60.00 40.00 10

'Combined 0.00 35.00 65,00 20

tt



TableN62 Modern Physics (IteMs F,1. - F.2
Computer Technology.,

,ITEM GROUP
RESPONSE CATEGORIE

A

Total

Essential,

%

Desirable Not, Needed

Structure' Employers 0.00 10.09 90.00 . 10

of Atom Graduates 3Q.00 30.00 40.00 10

Combined 15.00, 20.00 65.00 20

Relativity Employers 0.00 0.00 100.00 10

GraduAtes 20.00 40.00 40.00 10

Combined 10.00 20.00 70.00 20

Fission, Employers' 0.00 10.00 90.00 10

Fusion, , Graduates 30.00 40.00 30,00 10

Radio-
ictivity

Combined 15.00 25.00 .60.06 20

4



Table 63 Chemistry (Items G.1. - G.5.)
tomputer Technology -

4

GROUP
RESPONSE,CATEGORIES

Essential Desirable Not Needed

Total

%

General Employers 0.00 1b.00
. 90.00. 10Chemistry Graduates -0.00 55.56 44.44 9

Combined 0.00 31.58 68.42 19

Employers 0.00 0.00 100,00 10tie Graduates 0.00 30.00
, 70.00 10Chemistry Combined 0.00 85:00 20

Quantita-
tive

Employers ,
Gradilates

0.00
-0.00

0.00
30.00

100,00
70.00

0 10
10Chemistry Combined 0.00 15.00 85.00 .20

Oft

Physical Employers 0.00 10.00 .r , 90.00 - 10Chemistry Graduates 0.00 60.00 40.00 10
Combined 0.00 35.00 65.00 20

Organic Employers 0.00 0.00 100.00
Chemistry Graduates 0.00 30.00 70.00 10

tombined 0.00 15.00 . 85.00 20



-

Table 64 Biology (Items H.I. . 11.6.)

Computer Technology

ITEM GRODP
RESPONSE CATEGORIES

Essential Desirable Not Needed

Total -

N

General- Employers - 0.00 11.11 9

Biology Graduates 0.00 0.00 100.00 10

Combined 0.00 5.26 94-.74 19
AP

Micro-
biol,pgy

Employers
Gradaates"

0.00 ,

0.00
0.00
10.00

100.00
90.00 10

ComLined 0.00, 5.26 94.74 19

Ecology 'Bmployers 0.00. 11.11 88,89 9

Gtaduates 0.00 90.00 10

Combined
_10.00
45.26 5.26 89,47 19

'. .

Botany Employers 0.00 0.00 100.00 9

Graduates . 0.00 0.00
,

100.00' 10

Combined 0.00 0.00 100.00 19

Zoology Employers 0.00 0.00 100.00 9
Graduates 0,00 0.00 100.00 10

0.00 - 0.00 100.00 19

Genetics Employers 0.00 0.00 100.00 9

Graduates 0.00, 0.00 100:00 10

Combined 0.00 0.00, 100.00 19
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L.
Table 65 Geology (Items - 1M

Computer Technology

ITEM . -ROUP
RESPONSE, tATEGoR

Total

Eslentia1 Desirable Not Needed

Physi01 Employers
GeologY- Graduates

.-'. Combined

Econolliic Employers
Geology j Graduates'

,

combined

0.00
9.90
0.00

0.00
.0.00

0.00

11.11
30.00
21.05

0.00 :

30.00

15.79

'88.89
70.00
78.95

100..00

70.00
84.21

9

10

19

9

: 10

19

'Structural EMplgyers 0.00 0.00 100.00 9

. 'Geology.- ..Graduates 0.00 0.00, 100.00 10
CoMbined 0.00 0.00 100.00. 19

Geophysics Employers 0.00 0.00 100.00 9
Graduates 0.00 0.00 100.00 10
Combined 0.00 0.00 100.00 19

'Hydrology 'Employers 0.00 0.00 100,00 9
- Graduates 10.00

. 00.00 10
4

Combined 0.00 5.26 94.74 19

S.



Table 66 Data Protessing (Items 3.1. . 3.2 )
Computer Technology-

ITEM ' GROUP
RESPONSE CATEGORIES

Essential Desirable Not Needed

Total

FORTRAN Employers 11.11 .66.67 22.22 9

Graduates 33.33 55.56 11.11 9

Combined 22.22 61.11 16%67, 18

4

BASIC Employers. 33.33 55.56 11.11 9

Graduates io.00 50.00 . 10.00 10

Combined 36.84 52.63 10.53, 19



Table 67 AlgebTa (Items K.1. - K.14.)
-Computer Technology-

ITEM GROUP

,

RESPONSE CATEGORIES

Essential Desirable Not Needed

Total

% %

Exponents Employers 30:00 40.00 15.00 10
and Graduates 80.00 10.00 10.00 10
Radicals Combined 55.00 25.00 20;00 20

Scientific Employers 30.00 20.00 50.00 10
Notation Graduates 80.00 10.00 10.00 10

Combined 55.00 15.00 30.00 20

Algebraic Employers .40.00 50.00 10:00 10
expres- Graduates 90.00 10.00 0.00 10
sions Combined 65.00 30.00 5.00 2p

Equations Employers 40.00 50.00 10.00 10
and Word Graduates 80.00 20.00 0.00 10
Problems Combined 60.00- 35.00 3.00 20

Determi-

MO,

employers 33.33 22.22 to 44.44 9
nants & Graduates 40.00 50.00 10.00 10
Matrices Combined 36.84 36.84 26.32 19

Solutions Employers '33.33 33.33 33.33 9
to systems Graduates 60.00 30.00 10.00 10
equations Combing(' .47.37 31.58 21.05 19

Factoring employers 33.33 44.44 22.22 9
Graduates 60.00 30.00 10.00 10
Combined 47.37 36.84 15.79 19

Frattions Employers 44.44 33.33 22.22 9
Graduates 60.00 40:00 0.00 10
Combined 52.63 36.84 10.53 19

U
Quadrati.c employers 22.22 44.44 33.33 9

.4Equations Graduates 60.00 40.00 0,00 10
Combined 42,111 42.11 15.79 19

,

f
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Table 67 Algebra (Items K.1. - K.14)
Computerjechnology

ITEM
44 RESPONSE CATEGORIES

GROUP

Essential Desirable fhot Ne:ded

96

Complei & Employers 22,22 44.44 33.33
Imaginary Graduates 40,00 40.00 20.00
Numbers Combined 31,58 42,11 26,32

Inequali- Employers 44.44 22.22 33.33
ties ` Graduates 40.00 50.00 10.00

Combined 42.11 36.84 21,05

Ratio & Employers 30.00 40.00 . 30.00
Propor- Graduates 70.00 30.00 0.00
tion Combined 50.00 35.00 15,00

Pro'gres- Employers 22.22 33.33 44;44
sions GraduateS 40.00 50.00 10.00

Combined 31.58 42.11 26,32

Series; Employers 22.22 22.22 : 55.i6
Expansions Graduates 40.00 40.00 MOO

Combined 31.58 31.58 3684

Total

-

9

10

19

'9

10

19

10

JO
.2q

9

10
19

mole
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Table 68 Trigonometry (Items L.1. - L.6.)
Computer Technology

ITEM GROUP
'RESFONS,CATEGORIES

Total

Essential Desirable
%

Not Needed

,

Angles Employers 2222 33.33 . 44,44

p.
Graduates
Combined

70.00
47.37

. 10.00

21.05

20.00
31.58

10

19

Trigono- Emplomers 12.50 37.50 '50,00 8

metric Graduzikes 70.00 1 10.00 20.00 10

Functions Combined , 44.44 22.22 33.33 , 18

Right Employers 12.50 25.00
. 62.50 8

Triangles Graduates 60.00 20.00% ,20.00 10.

Combined 38.89 22.22 38.89 18

Oblique Employers 12.50 25.00 62.50, 8

Triangles Graduatds 60.00 ., 10.00 30.00 10

Combined 38.89 16.67 44.44 18

Graphs Employers 12.50 25.00 62.50 8

of Trig Graduates ,10,,00 . 30.00 10

FunctionS Combined 38.89 16.67- 44.44
,

18

Inverse Employers 12.50 25.00 62.60 8

Trig Graduates 50.00 20.00 30.00 10

- Functions Combined 33.33 22.22 44.44 18'



Table 69 Logarithms (Items M.1. M.2.)
Computer Technology

<

RESPONSE CATEGORIES
ITEM GROUP

Essential 8esirab1e Not Needed

Exponential Employers 12,50 75.00 12.50
& Cog Graduates 60.00 20.00 20.00
Functions Combined 38.89 44.44 16.67

1

Logs ,..EMployers 12.59 62.50 25.00
Trig graduates 50.00 20.00 30.00
Functions. Combined 33.33 38.89 27.78

Total

8

10

la

8

10

18



Table 70 Geometry - Figures and Formulas (Items N.1, N,2,)
Computer Technology

'ITEM GROUP
RESPONSE CATEGORiES

Total

Essential
s. %

Desirable Not Needed

Plane Employers 12.50 25.00 62.50 8
Geometry Graduatos 30.00 70.00 0.00 10

Combine& 22.22 50.00 27.78 18

Solid Employers 12.50 25.00 62.50 8

Ge,ometry Graduates 30.00 60.00 10.00 10
Combined 22.22 44044 33.33 18



Table 71 Analytic Geometry (Items 0.1. - 0.4.)
Computer Technology

tte

ITEM ,. GROUP

Rectangular Employers
Coordinates Graduates

Combined

Solving Employers
Equations Graduates
Graphically Combined.

..41;

Graphs pi
Log .

FunctiOnS

J /

Pol4r
Coordi-
nates

Employers
Graduates
Combined

Employers
Grabuates
Combined

RESPONSE CATEGORIES
Total

Essential Desirable Not Needed

11.11 22.22 66.67 9
30.00 50.00 20.00 10
21.05 36.84 42.11 19

11.11 33,33 55.56 9

50.00 40.00 10.00 10
31.58 36.84 31.58 19

22.22 2.22 55.56 9
30.00 50.00 20.00 10
26.32 36.84 36.84 19

11.11 22.22 66.67 9

30.00 50.00 20.00 10

21.05 36.84 42.11 19



0

Table 72 Calculus (Items P.1. - P.S.)
ComNter. Technology

RESPONSE CATEGORIES ,

ITEM GROUP Total

1

Essential 'Desirable Not) Needed
%

.

Differen- Employers 12.50 0.00 87.50 8
tiation Graduates 70,00 10.00 2M0 10

Combined 44.44 5.56 50.00 18

._

Integra- Employers 12.50 0.00 '87.50 8
tion Graduates 60.00 20.00 20.00 10

Combined -.38.89 11.11 50.00 18

Differen- Employers 0.00 12.50 87.50 .

tiation of Graduates 60.00 20.00 20.00 10
Functions Combined 33.33 16.67 50.00 18

Differen- Employers 0.00 25.00 75.00 8
tial Graduates 50.00 40.00 10.00 10
Equations Combined 27.78 33.33 38.89 18

it /
,

LaplaCe Employers 0.00 0.00 100.00 8
Trans- Graduates 20.00 60.00 20.00 10
forms Combined 11.11 33.33 55.56 14

tip
4

ad.



Table 73 Statistics (liens Q,1. - Q.5.)
Computer Technology

ITEM GROUP
RESPONSE CATEGORIES

Total

Essential Desirable Not Needed

Probabil-
ity

,

Frequency
Distribu-
tions '

\,) Varia-
bility

Sampling
Theory

Hypothe-
sis
Testing

Employers
Graduates
Combined

Employers
Gradutes
Combined

Employers
Graduates
Combined

)

Employers
Graduates
Combined

,

Employers
Graduates
Combined

11.11
10.00

10.53

11:11
10.00
10.53

11.11

10.00
10.53

11.11

20.00
15.79

0:00
20.00
10.53

t

22.22
40.00
31.58

33.33
40.00
36.84

33.33
.30.00

31.58,

33.33
20 00.

26.32

55.56

30.00
42.11

66.67
50.00
57.89

55.56
50.00
52.63

55.56
60.00
57.89 -

55.56
60 00.

57.89

44.44
50.00.
47.37

o

.,

.

'9

10

19

9'

10

19'

9
10

19

.9

10

19

9
10

19



Appendix P

Electronic Engineering Technology
Tables
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Tabl 74 ?4chanics (Items A.1. A.5%)
\--Electronics 8rigineering Technology

ITEM GROUP
RESPONSE CATEGORIES

Essential Desirable Not Needed'

'Statics, Employers 10.00 40.00 50.00 A

zkyaduates 5.26 63.16 , 31.56
Combined 6.90 5.17 37.91

Fluid Employers 0.00 10\00 90.00
Mechanics Graduates 5.26 47.17 47..37

Combined 3.45 34.48 62.07

Properties Employers 50.00 50.00
of Graduates 10.53 57.89 31.58
Materials 'Combined 6.90 55.17 37.93

Strength Employers 0.00 30.00 70.00
of Graduates 11.11 22,22 66.67

Materials Combined 7.14 25.00 67.86

Dynamics Employers 10.00 50.00 40.00
Graduates 16.67 66.67 16.67

Combined 14.29 60.71 25.00

Total

"vs

10

19
2,9.

10
19

29
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Table 75 Fundamentals of Electricity/Electronics (IteMs B - B.7.)
Electronics Engineering.Technology

RESPONSE CATEGORIES*

ITEM GROUP
Essential

*
Electric Employers 90.91

Fields Graduates 80.00
Combined 83.87

Vi)

,

Magnetic Employers 90.91

Fields Graduates 80.00
Combined 83.87

Employers 100.00

ectricity Graduates 90.00
bombined 93.55

A.C. Employers 100.00

Electricity Gradual'es 90.00
Combined 93.55

Electronics Employers 90.91

Graduates 95.00
Combined 93.55

Ele'Z:vi4cal Employers 72.73

Devices Graduates 90.00

Combined &3.87

*

Electro- _Employers 54.55

magnetics Graduates 75.00

Combined '67.74

Desirable Not Need

Total

40

9.09 0.00 11

20.00 0.00 .20

16.13 0.-00 31

7-
9.09 0.00 f 11

20.00 0.00 20

16.13 0.00 .
31

0.00 0.00 11

10.00 a.00 20

6.45- 0.00 31

"1.

0.00 0.00 11

10.00 0.00 20

6.45 0.00 31

9.09 0.00 . 11

0.00 5.00 20

3.23 -3.23 31

18.18 9.09 1:1

1.0.014L 0.00 20

r2.90,- 3.23, .
31

27.27 1 18.18 11

2500 0.00 20

25.81 6.45 31

A.%



Table 76 Light (Itims C.1. - C.4.)
Electronics-Engineering TechnO1ogy,

. JTEM GROUP
RESPONSE CATEG,ORIES

Total
4 N

Essential
%

Desirable ''Not Needed

General Employers 27.27, 45.45 27127 11

Theory , GradgateS Vell 57.89 0.00 19

Combined 36.67 53.33 10.00 30

Geometrical Employcts, 9.09.
.

, 54-.55 36.36 11

Optics Graduates .10.53 . 78.95 10.53 1

Combined -10.00 70.00 20.00 -30
. ,

.'

Physical Employers 18.1$ .27.27 5455 11

.OptiCs. Graduates 15.79 ,68,42 15.79 19

,combined '41 16.67 53.33 30.00 30

,

Spectral Employers 0.00 27.27 .72.73 11

Analysis Graduates 10.53' 57.89 31.58 1.9
. o'r

/A

Combined 6.67 46.67 46.67 30
,

(i 5
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Table 77 Sound (Items 0.1. - 0.2.)
Electronics Engineering Technology-'

-ITEM GROUP

f,

RESPONSE CATEGORIES.

0

8ssatial

General

Theory

Reception
and
Transmis-
sion

Employers'
Graduates
Combined

Employers
Graduates
Combine&

30.00,

52.63
44.83

10.00
52.63
37.93

TOtal

Desirable Not Needed

70.00 0.00 10

26.32 21.05 . ,,, 19

41.38 13.79 29

30,00 10

15.79 3158 19

31.03 31.03 . 2k9

of;



Tab1e-7,8 Heat (Items E.1.- E.3.)
electronics Engineerng Technology

ITEM -GROUP

RESPONSE 'CATEGORIES

Essential* Desirable

General

Theory.

Employers
Graduates

10.00
26.32

70.00
47.37

Coinbined 20:69 55.17

Heat Employers ,---...._ 10.00 80.00
Transfer .Alraduates 21.05 52.63

Combined 17.24 62.07

ThermO- Employers 0.00 60.00
dynaMics Graduates 10.53 36.84

, v ) Combined . 6.90 44!83

Total

Not Needed,

20.00 10

26.32 19

24.14 29

10.00 10

26.32 19

20.69 29

40.00 '10

52:63 19

48.2.8 20

p

(i
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Table 79 Modern Physics (Items F.1. - F.3.)
Electronics*Engineering-Technology

ITEM GROUP
RESPONSE CATEGORIES

Total

Essential
%

Desirable

P

Not Needed

Structure Employers 20.00 60.00 20.00 10

of Atom Graduates. 42.11 . 52.63 5.26 19

Combined 34.48 55,17 10.34 29

Relativity Employers 10.00 40.00 50.00 10

Craduates 31.58 42.11 26.32 19

Combined 24.14 41.38 34.48 291

Fission, EmpfoYers 10.00 30.00 60.00' k0

Fusion, Graduates 26.32 52.63 2105 19

Radio-
activity

COmbined 20.69 44.83 34.48 ; 29

-158-
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table 80 Chemistry (Items G.I. - G.5.)
Electronics Engineering Technology

ITEM' GROUP

RESPONSE' CATEGORIES

Total

EsSential . Desirable Not Needed

General Employers 10.00 50.00 40.00 10
,Chemistry Graduates 26.32 36.84 36.84 19

Combined 20.69 41.38 37.93 29

Qualita- Employers 0.00 10.00 90.00 10
tive Graduates 0.00 -21.05 78.95 19
Chemistry Combine 0.00 17.24 82.76 29

Quantita- EmployerS 0.00 0.00 100.00 10
tive Graduates 26.32 73.68 19'

Chemistry Combined
.0.00

0.00 17.24 82.76 29

PhysiCal Employers '0.00 50.00 50.00 10
Chemistry Graduates' 10.53 31.58 57.89 19

Combined 6.90 37.93 . 55.17 29

Organic Employers 0.00 10.00 90.00 10
Chemistry Graduates V5.26 10.53 84.21. 19

Combined 3.45 10.34 86.21 29

4.

,
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Tab1e SI Biology (Items-HI!. - H.6.)
Electronics Engineering Technology

ITEM GROUP'

RESPONSE CATEGORIES

.

Essential Desirable Not Needed

General Employers ,41'00.00 30.00 70.00

Biology Graduates 0.00 10.53 .
89.47

Combined 0.00 17.24 82.76

Micro- Employers 0.00 l0. 90.00

biology Graduates 0.00 10.53 89.47

Combined 0.00 10.34 89.66

1.

..

("mg

Ecology Employers 0.00 20.00 80.00

Graduates 5.26 21.05 73.68

Combined
it.

3.45 20.69 75.86

Botany Employers 0.00 0.00 100.00

,Graduates 0.00 0.00 100.00

Combined 0.00 0.00 100.00

Zoology Employers 0.00 0.00 4100.00

Graduates 0.00 0.00 Tt00.00

Combined 0.00 0.00 100.00

Genetics Employers 0A0 0.00 1oo.00

Graduates . 0.00 5.26 94.74

,COmbined 0.00 ,3.45 96.53

Total

'10

19

20

10

19-
29

.

10

19

29

10

19

29

10

19

29

lo

19

29

4



Table 82. Georogy (items 1.1. 7 r.s.)

EleetrOnics Engineering Technology

ITEM GROUP
RESPONSE CATEq0RIES

Total.

%.

Physical Employe s
Geology. Gradua

Combin d

Economic Employe s
Geology Graduat

,Combi ed

Structural- Employers
Geology Graduates

Combined

A V
Geophysics Employers

Graduates
Combined

Essential Desira.bie

S.

0.00
0.00
0.00

10.00
0.00
3.45 "

'0.00

0.00
0.00

0.00
0.00
0.00

Hydrology Employers 1o.00
Graduates 9.00
Combined q.00

Not Needed

30.00 70.00; .
10

15.79 84,21 19
20.69 79.31 29

20.00 70,00 10

10.53 89.47 19

13.7\9 82.76 29

\

20.00 80.".00 , 10.

5.26 .94.74 , 19

10.34 89.66. ,29

90.00 10

5.16 0.74 19
6.90 93.10 29

10.00 90.00 10

5.26 94.74 19

6.90 93.10 29

SQ
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Table 83 Data Pilocessing (Items J.l. J.2.)
Electronics Engineering Technology

ITEM GROUP
RESPONSE CATEGORIES

Essential Desirable Not'Needed

total
N

FORTRAN Employers
Graduates
Combined

BASIC Employers
Graduates
Combined

20.00 50.00 30.00 10

36.84 52.63 10.53 19

51.03 51.72 17.24 29,

50.00 2,0.00 30.00 4\10
37.50 43.75 18.75 16

42.31 34.'62 23.08 26
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Table 84 Aigebra (Items K.

Electronics' Engine
- K.14)
ing Technology

ITEM

ponents
and
Radicals

Scientific
Notation

Algebraic
expres-
sions

Equations'
and Word
Problems

Determi-
,nAntS 4

Matrices

Solutions
to systems.

equations

Factoring

Fractioni

.11Rie

4** Quadratic,
tquationc"

RESPONSE CATEGORIES

GROUP
N Total

Essential Desirable Not Needed
g-
0 .

EmployerS 88.89 11.11 0.00 9

Graduates 75.00 20.00 5.00 20

'Combined 79.31 17.24 3.45 29

Emp1oY\ers 88.89 11.11 0.00 9,

Graduates 90.00 10.00 0.or 20

Combined 89.66 10.34 0.00 29

Employer'S m
90 00 10:00 0.00 10.

GraduateS\ 85.00 15.00 0.00 -20

Combined 86.67 13.33 0.00 30

Employers. 80.00 20.00 0.00 10

Graduates '0.00 30.00 0.00 20

Combined -3.33 26.67 0.00 30

.1!

Employers 30.00 50.00 20.00 10

Graduaes 65,00 20.00 15.00 20

Combined 53.33 30.00 16.67 30

Employers 70.00 30.00 ;AL
Graduates 75.001 20.00 5.00 20

Combined 73.33 23.33 3.33 30

Employers 50.00 40.00 10.00 10'

G-?aduates 60.00 35.00 5.00 2O
Combined 56.67 36.67 o.y 30

Employers 90.00 10.QO 0 00 10

draduates 73.68' 26.31
r
0.00 19

Combined 79.31 20.69 0.00 29

Employers 20.00 70.00 10.00 10

Graduates 75.00 15.00 10.00 20

Combined 56.67 33.33 10.00 30

73
fr163--.\;

I.
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Table 84
(con't),

Algebra (Items K.1. -.K.14)
Electronics Engineering Technology

1

RESPONSE CATEGORIES
Total

ITEM GROUP
Es6entia1t Desirable Not Needed

Complex Emploqrs 30.00 40.00 30.00 10

Imaginary Graduates. 70.00 20.00 10.00 20

Numbers Combined 56.67 26.67 16.67 30

Inequali- Employers 30.00 50.00 20.00 10

ties Graduates 60.00 35.00 5.00 -70

Combined ,50.00 40.00 10.00

--)
Ratio Employers 60.00 40.00 0.00 10

Propor- Graduates 85.00 10.00 5.00 20

tion Combined 76.67 20.00 3.33 30

Progres- , Employers 30.00 40.00 30.00 10

sions Graduates 65.00 30.00 5,00 20

Combined 53.33 33.33 13.33 30

Series; Employers 20.00 50.00 30.00 10

ExpansiOns Graduates 60,00 25.00 15.00 20

Combined , '46.67 33.33 20.00 . 30

,

........

- 164-



'Table 85 Trigonometry (Items L.I. L.6.)
ElectronicS Engineering TechnOlogy

RESPONSE CATEGORIES

ITEM GROUP
Essential Desirable

%

Angles EMployers 80.00 10.00
Graduates 75.00 20.00 ,

Combined 76.67 16.67

Trigono, , Employers 80.00 10.00 ,

.metric Graduates 75.00 15.00
I

Functions Combined 76.67 13.33

Right _Employers 60.00 10.00
Graduates' 75.00' 10.00,Triangles
Combined. 76.67 10.00

Oblique Employers 40.00 50.00
Triangles Graduates 70.00 15.00

Combined 60.00 26.67

Ga-aphs EMployers 30.00 ' 60.00
of. Trig Graduates 65.00 20.00
Function's Combined 53.33 33.33

Inverse Employers 10.00 80.00
Tr"ig Graduates 55.00 30.00
Functions Combned 40.00 46.67

4

4

Not Needed

Total

\

\

10.00
5.00
6.67

10.00
10.00
10.00

10.00
15.00
13.33

10.00
15.00

13.33

Io.od

10

20

30

10

30

10
29 .

30,i

o
20

30

10

15.00 S.

13.33

10..00 10

15.00 20

13.33 30

,
I 75
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Table 8b Logarithns (Items M.1. -

Electronics Engineering TechnologY

ITEM GROUP

RESpONSE CATEGORIES
Total,

Essential Desirable Not. Needed

-Exponential Employers 50,00 40.00 10.00 10

& Ldg Graduates 80.00 10.00 10.00 20

Functions Combined 70.00 20.00 10.00 30

Logs of Employers .40.00 40.00 20.00 10

Trig Graduates 6540 25.00 10.00 20

Functions Combined 56.67 30.00 13.33 30
Irt



Table 87 Geometry - Figures and Formulas. (Items N.1. - N.2.)
Electronics Engineering Technology

ITEM GROUP
RESPONSE. CATEGORIES

Essential Desirable
v

Not Need0
%

Plane Employers 30.00 -50!00 20.00
Geometry Graduates, 50.00 35.00 15.00

Combined 43.33
. ,

40.00 16.67

-N...,

Solid Employers 30.00 50.00 20.00
Geometry Graduates 40.00 45.00 15.00

Combined 36.67 46.67 , 16.67

Total

N,

10

20

30

10

2Q

.30

"91



TabLe 88 .Analytic Geometry .(Items 0.1. - 0.4.)

Electronics Engineering Technplógy:

RESPONSE CATEGORIES
.Total

ITEM GROUP
Essential Desirable. ,

%-

Not Needed

a.

Rectangular Employers 40.00 .30.00 30.00 1-0

Coordinates Graduates 70.00 . 20:00 '10.00 ?0
Combined 0.0O. - 23.33 16.67 30

Solving Emiloyers 20.00 50.09 30.00 10

Equations Graduates 75.00 15.00 10.00 20

Graphically Combined 56.67 26.67 16.67 30'

i

,

1%Graphs of Employers, 10:00 . 50-00 ,
40.00 I 10

Log Graduates 60:00 '30.00 10.00 20

Functions Coligiarvied 43.33 ,36.67 20.00 30

Polar Employers 10.00., 30.00 40.00 10

Coor 1- Graduates 60.00 30.09 10.00 20

nate, Combined' 43.33 36.67 20.00 30

^44
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Table-89
...

- 1,

Calculds (items P.S.)

Electronics Engineering Technology .

a

::GI20.11P

RESPONSE CATEGORIES

'Essential Desirable Not. Needed

Total
N IL

Differen-
tiation

Integrar,

tion

Emploverq
Giaduates

mbijied

*

Empo(yers.

Gralluates

ambrried

DifferenL EkOtoyiers

tiation of, Grad4Ees
,Functions qbthed

. DifferenT (;Employers'
tial Graduates
EquatiOns Combined

,Laplace,. Emplo)iers.

Trans: Graduates
forts7 . Combined

30.00.
55.00
46..b7

.

.'40.00
30.00
33.33

30.00
15.00
20.00

-10
20 0

30

20.Q0 50.00 30.00 10

45:610 40.00, 15.00 20

36.67- 43.33 20.00 ' 30

50.00 50.00 10

.5o.00 15.00 20

2.3'.33'14 50.00 26.67- 30*

o.ba '40.00 '60.00 10

4.0,00 15.00 2 0 .

30.00 40.00 30.00 - 3 0

i` 0.00 80.00 10

20:00 55.00 25,00
13.33 43.33 43.33

t3C,1

4 44r, %

II
4,4

'1 04.-.6-

ff .

c

4
4,

0



s

Mile 90 Statistics' (Q.1. -.Q.S.)
Electronics Engineering Technblogy 11/ .

,

ITEM GROUP

RESPONSE CATEGORIES
Total

Essential Desirable Not Needed

Probabil- Employers 30,00 50.00 20.00 10

ity Graduates 2.00 25.00 50.00 20'

Combined 26.67 33.33 40.00 30

Fresuency Employers 30.00 50.00 20.00 10

DiStribu- Graduates 20.00 ' 35.00 45.00 20

tions, CdMbined 25.33 . 40.00 3.6.67 30

Varia.--= Employers 30,00 ' 50.00 20.00 10'

bility . Graduates 20.00 35.00 45.00 20

Combined 23.33 40.00 56.67 30

Sampling . Employers. 30.00 40.00 30.00 10

Theory' Graduates 15.00 . 45.00 40.00 20

Combined 20.00 43.33 36.67 30

, Hypothe-
sis

Employer',
draduates

20.00
.20.00

-30.00
40.00

- 50.00 10-
20

Testing Corilbined 20.00 36.67 ,4 3Q

4
.14
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Appendix G

industrial Engineering Technology
'Tables
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Table 91

0111MIINIIMMIOPIIIT,

Mechanics (Items A.,1 -'A.5.)
Industrial Engineering Technology

ITEM 'GROUP

RESPONSE CATEGORIES .

'Total

Essential Desirable Not Needed

Statics Employers 0.00 66.67 33.33 3

Graduates 25.00 75.00 0.00 4',

Combined 14.29 71.43 14.29 7,

Fiuid Employers 0.00 66.67 3

Mechanics Graduates 25.00 50.00 25.00 4

Combined 14.29 42486 42.86

Properties Employers 0,00 66.67 '33.33 3

of Graduates 25.00 75.00 0.00' 4 .

Materials .Combined 14.29, 71.43' 14.29 7

Strength Employers 33.341. 0.00 66.67 3

of Graduates 25.00 75.00 0.00 4

Materials Combined . 28.57 42.86 28.57 7

Dynamics Employers 33.33 , 33.33 33.33 3

Graduates 4 75.00 4025.00 0.00 4

Combined 57.14 28.57 , . 14:29 7

9

41t

Qom.
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able 92 Fundamentals of Electricity/Electronics (Items 8.1. 8.7.)
Industrial Engineering Technology

Il;EM GROUP
RESPONSE CATEGORIES

Essential
%

El ctric Employers 33,33
F elds Graduates 0.00

Combined 14.29

Magnet,ic Employers 0.00
Fields Graduates 0.00

Combined 0.0'0

D. C.
.

Employers 66.67
Electricity Graduates 0.00

Combined 28.57
-

A'. C. Emplbyers 66,67
Electricity Graduates ,0.00

Combined 28..57

Electronics Employers '33.33
Graduates 0.00

. Combined 14:29

Desirable Not Needed

Total

N

11
66.67 0.00 3

75.00 25.00 4

71.43 . , 14.29 7

100e00 0,00 3

75y00, 25.00 4

85.71 14.29 7.

33.33 0.00 3

75.00 25.00., 4

57.14 14.29 ; 7.

-
33.33 o.ao

100.00 0,00
71.43 0.00

66.67 - MO 3

75.00 25.00 . 4

71.43 14,29 7

Electrical Employers 100.00 0.00 0.00 3,
Devices Graduates 25.00 75.00 0.00 4

Combined ,57.14 42.86 0.00 ,. 7

4'

. A

ElectroL. Employers 33.33 33.33 / 33.33 s 3

magnetics Graduates 0.00. 75.00 25.00 4

Combiried 14.429 57.14 28.57 7

,.:

p

A,.

JP,



Table 93 Light (Items C.I. -.C.4.)
Industrral Engineering Technology

ITEM GROUP
ts

w

RESPONSE CATEGORIES
Total

Essential Desirable
4

Not Needed
0

A
neral EmplOyers 33.33 33.33 33.33 3
eory _GradUates 0.00 75.cip 25.00 4

Comaned-' 14.29 57.14 28,57 7

Geometri- ---EmpleyerA/,
cal Graduates

33.33
0.00

33.33
25.00

35,33
-75.00

3

4
Optics Combined 14.29 28.57 57.14

Physical Employers' 33..33 33.33 333'3 3
Optis *Graduates 0,00 ' 25.00 75.00 4(

Combined 14.29 28.57 57.14 7

Spectral Employers 33.33 33.33 33.33
Analysis . --Gnduates. 0.00 25.00 75..00 4'.

Combined 14.29 28.57 57.1'4
41
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Table 94 Sound çItes D.1. - D.%)
Indust 'al Engineering Technolo

ITEM QROUP

p.

RESPONSE CA EGOR;ES

Essential Desira

General'
Theory

Reteption
and Tran§-:

mission

EmpLoyers
Graduates
Combined

0.00
14.29

Employers 33.33

-Graduates 0,00
Combined ' 14.29,

41b.00
50.001
.28.57

0..00

14.29

,

a

Not Needed

%

Total

I

66.67
50,00
57,14

66.67 AV .

75,00
71,43

3

4

7

3

4.

7

_



Table 95 Heat (Items E.1. E,3)
Industrial Engineering Technology

ITEM GROUP-,

J.

RESPONSE CATEGORIES

Essential Desirable Not'Needed

General Employers 66.67 33.33 6.00
Theory .Graduates 25.00 75.00 0.00

Combined 42.86 57.14 0.00

Heat Employers 66.67 33.33 0.00
Transfer Zraduates . 50.00 50.00 0.00

Combined 57.14 42.86 0.00

Thermo- Employers .3 .33 66.67 0.00
dynamics Graduates 25.00 0,0 25.00

Combined 028 7 /57.14 14.29

Total

3

4

7,

3
4

40'

V
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4o

ble 96 Modern Physics (Items-F.1. - F.3.)
Industrial Engineering Technology

ITEM'

Structuke
of .Atom

s %

Relativity

Fission,
Fusion,
Rad4o-,

ActiVlitY

4 GROUP'.

RESPONSE CATEGORIES

Essential Desirablt Not ,Needed

Employers 33.33 0.00 66.67
Graduates 0.00 75.00 25.00

°Combined7 : 14.29" 42.86 42.86

Employvrs_ 33.33 0.00 66.67

Graduates 0.00 25.00 75.00

Combined
a

14.29 14.29 71.43

Employers 33.33 0.60. 66.67
Graduates 0.00 75.00
Combined 14.29 14.29

Ns.

4

Total

3
4

7

a

4



4
Table 9,7 Chemistry (Items G.1.

Industrial Engineering Technology.

ITEM GROUP
RESPONSE CATEGORIES

. Total

Essential Desi;a4lle Not Needed
%

I.

General EMployers 66.67 0.00 3
Chemistry Graduates 0.00 100.00 0.00 -4

Combined 14.29 85.71 0.00 7

Qyalita- Employers 33.33 33.33 33.33 3
tive Graduates . 0.00 25.00 75.00 4
Chemistry Combined 14.2p 28.57 57.14 7

Quantita- Employers 33.33 66.67 0.00 3
tive Graduates 0.00 0.00 . 100.00 4
Chemistry Combined 14.29 28.57 57.14 7

Physical Employers, 66.67 4' 33.33 0.00 3
Chqmistry Graduates 0.00 7500 4

C9mbined 28.57 28.57 42.86 7

Organic, Employers 33.33 33.33 33.33 3
Chemistry Graduates 0.00 25.00

, 75.00 4
4 Combined 14:29' 28.57 57.14 7

4.

I N8
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4



/-

Table 98 Biology (Items H.1. -'H:6.)
Industrial Engineering Technology

, ITEM 'GROUP

RESPONSE.CATEGORIES

Essential Desirable Not Needed
%

General Employers& 33.33 33;33 , 33,33 )

Biology 0.00 25.00 75.00

Micro-
biology

,Graduates
Combined,

,

Employers
Graduates

14.29

33.33
0.00

28.57

33.33
25.00

57.14

33.33
'75,00

7

,
.)

4

Combined 14.29 28.57 57.14 7

\
.

Ecology Employers 33,33' 33.33 . 33.33 3

Graduates' 0.00 25.00 75.00 4

gotany

Combined

Employers

14.29

0.00

28.57

66.67 -

57.14,

33.33

7

3

Graduates 0.00 0.00 100.00 4
Combined 0.00 28.57' 71,43 7

Zoology Employers 0.00 66.67 33033 3-

Graduates 0.00 1111"..0.00 100,60 4
combined , 0.00 28.57 71.43 7

Genetic Emp ers- 0.09 66.67 33.33 3

Gtaduates 0.00 0,.00 100.00 4

Combined 0.00 % 28.57 71.f13 7'

9



Table 99 Geology (Items 1.1. - 1.5.
Industrial Engineering TecKiO1ogy

ITEM 'GROUP
RESPONSE CATEGORIES

Total

Essential Desirable Not Needed

Physical Employers 33.35 ---4 0.00 66.67
Ge0ogy Graduates 0.00 '25.00 75.00

Combined 1(4.29 ' 14,29 71.43
, )

1 ., # A

Economic Employers 0.00 33.33 66.67 3
Geology. Graduates- 000 , . 0.00 100.00 4 ,

Combined 0,00 14.29 85.71 7

,

Structural Employers 0'.00 33.33 66,67 3

Geology Graduates 0.00 0.00 100.00
1Comyfined 0.000 14.29 85.71 .7

,Geophysics Employers 0.00- 33.33 66.67 3

Graduates- 0.00 0.00 100.00 4

:Combined 000 14.29 85,71

Hydrology Employers
*

0.00 33.33 66.67 3

Graduates 25.00 0.00 75.00 4

Combined 14.29 14.29 71.43



Table 100. Data Processing (Items 3.1. - J.2.)
In4ustrial Engineering Technology

I Ttm GROUP
RESPONSE CATEGORIES

Total

, Essential Desirable Not Needed
%

,

FORTRAN EmplOyers 50.00 0.00 50.00 2

Graduates 0.00 75.00 25.00 ,

Combined l6,67 50.00 33.33

BASIC Employers 50.00 0.00 50:00 2

Graduates 0.00 75.00 25.00 4

Combined 16.67 50:00 33.33 6



Table 101 Algebra (Items K.1. 7 K.14,)
Iadustrial Engineering TechnologyL__,

. 4

ITEM GROUP
RESPONSE CATEGORIES

Essential
t.4

Desirable Not Needed

Total

Exponents
and
Radicals

qr
Scien'tifid

Notation

Algebraic
Expres-
sions

'Equ ions
ailctWord

Problems.

Determi-
nants &
MatriCes

0

591113;ions,

to systems
equations

Factoring

FraLons

-.

Quadratic
Equations

Employers 100.00 0.00
Graduates 50.00 50.0
CoMbined 71..13 28.57

Entloyerst 100.00 0.00
Graduates 25.00
Combined 85.71 , 14.29

zmployers 100.00' 0.00
Graduates 100.00 0.00
Combined 100.00 0.00

Employert 100.00 = 0.00
Gradtiates 101b.00 .0.00
Combined. 100.00 0.00

Employers '66.67 33.33
GIraduates 25.00 '25.00

Coffibined 42.86
.

28.57

Employers 100.00. 0.00
Graduates 75.00 25.00
Combined
4

85.71 14.29

F
.

_Employers' 100.00
Graduates 25.00 .0.0050.00
Combined 57.14 .. 28,0,

Employers 100.00 0.00
Graduates lod.00 0v00
Combined 100.00 0.00

'Employers 0.00
GradUates 25.00 '50.00
Cpmbined 57.14 2857

41.

.

0.00 -3

0.00 , 4

0:00 7

00 3

0.00 4

0.00 7

0.00 3

0.00 4

0.00 7

0.00
0.00
0.00 '

0.00
50.90
28.57,

14 0.00
0.00
0.00

. e

01,00

25.00,

. 14,29

. 7

3

4

7

3

4'

.7

d.00 3

0.00 4

0.00 7

0.00 .3

25.00 - 4

,1429 .



table 101 Algebra (tems K.1. 7 K.14.)
(can't) Industrial Engineering Technoloiy

raEM GROUP
Total

Eisential Desirable Not Needed

Complex & Employers 66.67. 0.00 3
ImaginarY Graduates 25.00 50.00 25.00 4
Numbers Combined 42.86 42.86 14.29 7

IneqUal-Employers 66.67 33.33 0.00 3
ities Graduates 25.00 75.00 0.00 4

Combined '42.86 57.14 o 00 7

Ratio & Employers 100.00 0.00 0.00 3

Propor-Graduates 100.00 0.00 0.00 4
tion Combined 100.00- 0.00 0.00 7

Progres-Employers 100.06 0.00 0.00 3

sions Graduates 25.00 75..po 00 4
Combiene& 57.14 42:86 0.00 7

Series; Employei 66.67. 33.33 0.00 3

Expansions .Graduates
y Combind&

25.og
42.86

, 25.00
28.57

50.0q
28.57

4

7

19a

-183:



Table 102 Trigonometry (Items L.1. - L.6.)
Industrial Engineering Te.chnology

ITEM GROUP
RESPONSE CATEGORIES

Essential- Desirable Not Needed

Total

Angles

Trigono-.

metric
Functions

Right'

.Triang1es

Employers
Graduates
Combined

Employers
Graduates,
CoMbined

Emtoyers
Graduates
Combined

Oblique Emplc;yers

Triangles Graduates'

qombined

Graphs
of Trig
Functions

*Inverse
Trig
FuActions

Employers
Graduates
Combined

Employers
Graduates
Combined-

koo06
10040'
100.00

0.00
0.00
0.00

100.00 0.00
100.00 0.00
100:00 0.00

100.00
- 75.00

85.71

100.00
100.00
100.00

100.00
25.09
57.14 ,

100.00
25.00
57.14

0.00
0.00
0.00

0.00
0.00
0.00

p.m . 0.60

25.00 0.00

14.29 0.00

0.00 0.00
0.00 0,00
0.00 0.00

.b.00 0.00
50.00 25.00
28.57 14.29

0.00 0.00
50.00 25.00
28.57' 14.29

,

3

4

7

3 '

4

7

7

3

4

7

7

-1841

9.1

1



Table 103 Logarithns (Items M.1. - M.2.)
Industrial Engineering Technology

GROUP
RESPONSE CATEGORIES. Total

Essential Desirable Not Needed

Expoliential Employers 100.00 0.00 0.00 3
& Log Graduates 25.00 75.00 0.00 4
Functiohs Combined 57.14 42.86 0.00 7

Logs Employers
of Trig Graduates

100.00
.,125.00

0.00
sma

0.00 ,

25.00, 4
Functions Combined *m '5714 28.57 14.29.

,

7/

1 35



,

GeometrY - FigUres and Formulas (ItaMs'N.1. - N.2.)
Industrial Engineering Technology

4

GROUP/
RESPONSE CATEG6RIES

Essential Desirable 'Not Needed
%

Total

N

lane

Geometry ,

, Sblid
,

. Geometry

Employers
Graduates
Combined

,

Employers-
Graduates.
CoMbined

100.00
50.00
71.43

66.67
59.00
57.14

0.00-
50.00
28.57

33.33 --

50.00
42.86

9.00
0.00
0.00

0.0

0.00
0.00

3

4

7

3

4
7

,

.4

\

err



Table 105 Analytic Geometry (Items 0.1 - 0.4.)
Industrial Engineeting Technology

ITEM GROUP
RESPONSE CATEGOMES.

Total

Essential Desirable $4Jot Needed

ie
Rectangular Employers 66.67 33.33 0.00 3

Coordinates Gragilates 50.90 25.00 25.00 4

Cgmained 57.14 28.57 14.29 7

Solving Employers 66.67 . 33.33 0.00 3

Equations Graduates -'25.00 25.00 50.00 4

Graphically Combined 28.57 28.57

4

Graphs of Employers 66.67 , 33.33 0.00 N

Log Graduates 25.00 25.00 50.00 4

Functions Combined
l

42.86 28.57 28.57 7

,

Polar. Employers. 66.67 33.33, ,0.'00 3

CoOrdi- Gradu4tes
nates Combined

- 25.00
42.86

25.00
28.57

50.00
28,57

4

7

7

9 7



Table 106 Calculds (Items P.1. - P:5.)
Industrial Engineeting Technology

ITEM' 'GROUP
RESPOSE CATEGORIES

1 k

Total

EpseAl 1 Desirable
%

Not Needed
%

Differen- Employers 66.67 0.00 33.33. 3

tiation Graduates 25.00 50.00 25.00 4

Combined 42.86 28.57 28.57 7

Integra- Employ.ers. 66.67 0.00 33.33 3

tion Graduates 25.00 50.00 25.00

Coibined 28.57 28.57 7

Differen- Employers 66.67 0.00 '33.33

tiation of GradUates 25.09 50.00 25.00 6
Functions Combined' 42.86 28.57 28.57

Differen- Employers 66.67 0.00 33.33 3

tial Graduates 25.00 50.00 25.00 4

Equations -.Combined 42.86 28.57 28.57 "7

Laplace Empinyers 66..67 0.00 33.33

.Trans- Graduates 25.00 25.00 50.00-

forms Combined 42.86 r 14.29 42.86

.



Table 1-07 StItistics (Items Q.1. - Q.5.)

Industrial engineering Technology

ITEM GROUP

RESPONSE CATEGORIES ,Total
N

Essential
s-

Desirable Not Needed

%

Probabil- Employers. 100:00 0.00. a.00" 3

ity Graduates .25.00 50.00 25.00 4

1141ir quency

Combined,

Employers

57.14

100.00

28.57

.0.00

14.29

0.00'

Distribu- Graduates 25.00 50.00 25.00 ,4

tions Combined 57.14 28.57 ., 14.29' 7

.1/aria- Employers 100.00 0.00 0.00 3

bility' Graduates 25.00 ,50.00 . 25.00 4

Combintd, mip 57.14 28.57 14.29 7

Sampling Employers 100.00 (Lao 0.00 3

Theory Graduates 25.00 7$.0Q. 4

Combined 57.14 1 42.86 . 0.00 7

Hypothe- Employers 66067 - 0.00

sis Graduates 50.00 . 25.00

Testing Combined 42.86 42.86 44.29 7
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